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CHAPTER I 
THE PURPOSE .AND THE PLAN 
The United States stands for education for all its youth. The 
slow learner, the handicapped, the average, ana the superio,r child are 
to be served in such a manner that each may have opportunity for opti-
mum development. Periodically educators re-examine various phases of 
the educational process and reorient their thinking in the light of 
recent research and public demands. The past decade has seen attention 
focused on the gifted child. Recently it has been shown that a large 
percentage of the gifted students do not develQp their abilities fully. 
Educators and the public look for improvement in the selection, guid-
ance, and training of these able youngsters. In secondary schools this 
trust is held jointly by the guidance services and academic departments. 
The science department is a critical area of education because of. the 
apparent growing shortages of scientists, engineers, and technicians. 
Aspects of the guidance program coupled with the activities of a science 
department delimit an area in the guidance and training of gifted stu-
dents. This investigation was undertaken as one means of contributing 
to the knowledge of that area. 
1. Purpose of the Study 
The basic purpose of this investigation is to study and analyze 
twenty-three programs for gifted science students in high schools of 
-1-
2 
the United States. By making a detailed study of a few outstanding 
programs, it was hoped (1) to discover a guida~ce philosophy and prac-
tices employed in systems that are helping gifted science students, 
and (2) to analyze similarities of training in various programs in the 
hope of finding a trend of practices that seems most successful. 
Some specific purposes.-- Much has been written about gifte.d 
science students, but the significant literature indicates detailed 
studies only within a particular school system or superficial studies 
of several systems. Before controlled experiments can be arranged be-
tween school systems, status studies have to show what is actually be-
ing done. Some specific areas of inquiry center around gaining infor-
mation about: 
l. What types of communities or school populations tend to produce 
conditions for the successful development of gifted science 
students? 
2. Are special grouping, small class size, uncrowded conditions, 
and high teacher salaries administrative requirements for sue-
cessful education of the gifted science students? 
3. What common practices exist regarding time and method of selec-
tion for gifted science students? 
4. What specific guidance services are available to gifted science 
students only, to students generally, in S¥stems that produce 
outstanding scientists? 
5. What·are the characteristics of the people who guide gifted 
science students? 
3 
6. What course arrangement and content s~em best for the develop-
ment of successful scdence students? 
7. Are there any extracurricula activities common to programs that 
produce top science students and, if so, what makes these ac-
tivities valuable? 
8. What is the best length of period for science classes if they 
are to do a satisfactory job in educating gifted science stu-
dents? 
9. I.s individual laboratory work needed by gifted science students 
and, if- so, what methods and materials are common to successful 
-programs? 
10. Is there any uniformity in the methods of teaching,the amount 
of homework assigned, the texts used, _the audio-visual materials 
presented, and other classroom activities among successful pro-
grams? 
Importance of the issue.-- The growth of interest in the guidance 
and education of gifted science students is reflected in the great vol-
ume of books, articles, and newspaper items about the need for locating, 
motivating, and providing education for them. The Twentieth Conference 
.ll 
sponsored by the American Council on Education opened with the state-
ment: - ''There is a widespread conviction among educators and laymen 
ali~e that the guidance and training of the best minds within each gen-
1/Arthur E. Traxler (Editor), Selection and Guidance of Gifted Students 
for National Survival, American Council on Education, Washington 1 D. C., 
1956, p. 2. 
4 
eration of American youth are the natien 1 s most effective safeguards 
1/ 
for the present and future." James.R. Killian concluded a statement 
about the shortage of scientists by saying that we must 11 •••• stress 
the importance of motivating and using more of our exceptional talent 
and directing our attention to its conservation and cultivation." 
!) 
Charles Cole, after surveying 32,750 selected high-school seniors, 
concluded that we must have more and better guidance programs, for 25 · 
per cent of the boys and 45 per cent of the girls graduating in the top 
third of their classes failed to continue into advanced training for 
ll 
lack of goals and interest. The Talented Youth Project and the Conant 
!±I ' 
Report on th.e Academically Talented Student ktre but two papers that 
stress the need for multisystem studies regarding successful pregrams 
for talented youth. 
Need for the study.-- Although the problem has been recognized by 
many writers, the literature revealed few multisystem descriptions and 
~I 
analys<}s of guidance and science education programs. As Lyle Spencer, 
president of Science Research Associates, says, "Probably the greatest 
]:_/James R. Killian, "The Shortage Reexamined, 11 American Scientist 
(April, 1~56), 44:1-15. 
1/Charles Cole, nAmount of Loss of Talent from High School to College, 11 
Higher Education (November, 1955). 
l/Harry Passow, Planning for Talented Youth, Teachers College, Columbia 
University, 1955. 
!±/James B. Conant (Chairman), Identification and Education of the Aca-
demically Talented Student, National Education Association, Washington, 
D. C., 1958. 
5 I Ibid . ' p . 44 . 
---
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single need right now is for 'how-to-'do-it' programs for superior stu-
dents that could be started economically by any school without unusu-
ally high quality and specially traine¢1. personnel." There are some 
studies of individual school or course programs that describe the de-
tails for the. benefit of others, but these descriptions lack compara-
tive data to show that methods work in other school systems. There are 
.. 
a very few national surveys that report questionnaire returns or state-
ments of procedures; but these have not been fully checked in the field 
against actual practice, and are usually printed in tabular form, thus 
losing many important details. Since there appears to be a need for 
such a study and since a survey of the literat'o:re indicated that no 
thorough study has been made, it must be concluded that the need exists 
for the investigation described in the rest of this paper . 
. Definition of terms.-- All terms used in this report are to be 
found in regular use in the literature. Terms used in connection with 
certain programs are defined in later chapters. However, two terms 
used throughout this paper should be described at this time. They are: 
1. Guidance. In the literature and in the field this term is in-
terpreted very broadly. It ranges from a careful psychological 
application which separates it from instruction, to a variety 
of help from all sources which might be called general education 
by some authors. As definitions vary, guidance will be con-
sidered "a process that helps the individual in his total ad-· 
justment and in this process various guidance or personnel 
6 
1/ 
services may be used.'' 
2. Gifted Science Student. In this study this will be a.general 
term, as the phrase is variously defined by different authors. 
Usually it involves the top 5 per cent of the population in 
ability, especially in the verbal and mathematical areas, liv-
ing in an environment favoring the development of interests in 
science and displaying active creativity along science lines. 
2. The Plan--Research Procedures 
It is the purpose of this section to describe the procedures fol-
lowed in selecting and studying the schools used in this study. The 
four parts of the plan include: (1) selection of schools, (2) develop-
ment and administration of a suitable questionnaire, (3) visitation to 
the schools and interviews with administrators, teachers, and students, 
and (4) treatment of the data. 
Selection of schools to be studied.-- To find some schools which 
were outstanding in guiding and training gifted science students, the 
writer decided to use the results of the National Science Talent Search. 
This would assume that a school which produced finalists over a period 
of years had an outstanding program. This Search is nation-wide and 
one of the largest programs of its kind. In 1958 it had over 25,000 
.contestants representing every state, from which 300 finalists were 
Jj 
selected. It has been the basis for other studies in this field. 
}/Dugald S. Arbuckle, Guidance and Counseling.in the Classroom, Allyn 
and Bacon, Inc., Boston, 1957, p. 5. 
1_/Science Clubs of .America, The Winners and Honorable Mentions in the 
17th Annual Science Talent Search, Washington, D. C., 1958. 
7 
i 
F~nal~sts from the years 1950 to 1957 were considered since this would 
' 
represent a span of years that would show consistent production and 
would indicate a program recent enough to be still studied in the schools. 
A minimum of eight finalists was used. It was hoped that this would 
lessen the chance factor of a student becoming a finalist despite the 
school program. It limited the number of schools to a group which 
could be considered in detail. While this method appears to-favor the 
larger schools, a comparison was made between the number of finalists 
from 1950 to 1957 and the size of the graduating class at the school 
in 1952. (See column 3 of Table 1.) Ratios of schools having Science 
~alent Search winners but not included in this, study were examined, and 
the study schools still ranked among the best in the country. 
Development and administration of a suitable questionnaire.-- A 
comprehensive questionnaire seemed the best way to gather information 
that would be comparable; the form of checklist, one-word or chart 
answers, and short answers or explanations seemed to combine ease of 
completion with controlled description. The subject matter for the 
questionnaire was obtained in three ways. The literature on the sub-
ject published between 1950-1957 was checked for questions raised by 
authors and for ideas considered valuable. Some earlier literature was 
also used. College professors, high-school teachers and guidance workers, 
members of a guidance directors' club, and members of a course for 
gifted children were interviewed for other suggestions. In an attempt 
to make the questionnaire as valid as possible, every suggested idea 
was used that was related to the present study. This method combined 
8 
Table 1. Schools Considered Outstanding in Production of Gifted 
Science Students 
Name of School 
(1) 
Erasmus Hall ....•...•. 
Forest Hills .•.•.....• 
Midwood ....•..•....•.. 
Brooklyn Tech .•.•..... 
Stuyvesant ....•.•..••. 
New Rochelle •... ' ••.•.. 
High School of Science 
North Phoenix .•.••..•. 
Evanston Township ..... 
Abraham Lincoln .•..•.• 
Kenmore .....•...••.... 
Allentown •....•....... 
Far Rockaway .•..•.•.•. 
West Phoenix ....•..•.. 
James Madison ...•.•... 
James Munroe ...•...••. 
William H. Taft ••.•.•. 
Parkland ...•.••.•.•••• 
Washington-Lee .•.••... 
Joseph E. Brown ...••.. 
University City ..•.••• 
Bakers field ..•.•..•••. 
Connorsville ......•.•. 
New Brunswick ....•..•. 
Arlington ....•.•.•.••• 
S. F. Austin ...•...... 
Number of 
Finalists 
(2) 
60 
51 
49 
48 
46 
35 
32 
30 
28 
20 
16 
16 
14 
14 
12 
11 
11 
11 
11 
10 
9 
9 
9 
8 
8 
8 
1/ 
Ratio-
. (3) 
1:19 
1:14 
1:18 
1:22 
1:24 
1:14 
1:21 
1:17 
1:19 
1:44 
1:26 
1:52 
1:43 
1:17 
1:95 
1:114 
1:102 
1:6 
1:49 
1:14 
1:4 
1:82 
1:16 
1:44 
1:23 
1:61 
Location 
(4) 
Brooklyn, New York 
Forest Hills, New York 
Brooklyn, New York 
Brooklyn, New York 
New York City, New York 
New Rochelle, New York 
Bronx, New York 
Phoenix, Arizona 
Evanston, Illinois 
Brooklyn, New York 
Buffalo, New York 
Allentown, Pennsylvania 
Far Rockaway, New York 
Phoenix, Arizona 
Brooklyn, New York 
Bronx, New York 
Bronx, New York 
Parkland, Pennsylvania 
Arlington, Virginia 
Atlanta, Georgia 
Bloomington, Indiana 
Bakersfield, California 
Connorsville, Indiana 
New Brunswick, New Jersey 
Arlington Heights, Illinois 
Austin, Texas 
1/Ratio is based upon the number of winners to the graduating class 
for 1952 as detemined by the Directory of Secondary Day Schools, 
Federal Security Agency, Office of Education, Washington, D. C., 1952. 
the ideas of over 200 people recognized by peers and publishers as 
leaders in the education of gifted students. As an added check on 
validity, the questionnaire, after several revisions, was submitted 
to a jury 'suggested by the writer's advisors, and returns were re-
ceived from the following: 
1. FrankiQ!E:aff, Director of Guidance, Westport Public Schools, 
Westport~ Connecticut. 
2. Edward Landy, Director of Guidance, Newton Public Schools, 
Newton~ Massachusetts. 
3. Robert MacCurdy, University of Florida, Gainsville, Florida. 
9 
4. Pearl Nelson~ Professor, School of Education, Bosbm University, 
Boston, Massachusetts. 
5. Victor H.· Noll, Professor of Educatio:r:t.> Michigan State Univer-
sity, East Lansing, Michigan. 
6. Francis J. St. Lawrence, Chairman, Science Department, Lindberg 
Junior High,'Long Beach, California. 
7. Herbert A. Smith, Director, Bureau of Educational Research and 
Services, University of Kansas, Lawrence, Kansas. 
8. Robert J: Stellberg, Professor of Education, San Francisco 
State College, San Francisco, California. 
9. Robert Stoughton, Director of Guidance, State Department of 
Education, Hartford, Connecticut. 
10. Edward Williams, Director of Guidance, State Department _of 
Education, Denver, Colorado. 
11. Paul A. Wilkinson, Chairman, Science Department, Manual High 
Scho.ol, Denver, Colorado. 
This method o·f developing validity is .similar to, but more extensive 
than, that employed by several similar studies. 
To check on the reliability and practicality of the instrument, 
the final form, as found in the appendix, was submitted to several 
10 
principals and guidance and science department chairmen in schools where 
the writer knew many of the "correct" responses. The questionnaire pro-
duced consistent answers which agreed with expe.cted results. Reliabil-
ity was checked at the schools studied by the visits made by the writer, 
and again the questionnaire appeared to produce consistent and reliable 
information. The questionnaire was long of necessity. It was divided 
into three parts: the administrative part to be answered by the prin-
cipal, the guidance part by the guidance director, and the science part 
by the science department chairman. Seventy-eight per cent of the ques-
tionnaires were completed and returned. Any school not returning all 
parts was included in the list of schools visited. 
Visitation to ·the schools.-- The visit was the final part of the 
plan and it was considered necessary for several reasons. No question-
naire could gather all the details of a program; the visit would sup-
plement the information. The interviewing revealed personalities and 
situations that seem to have a profound effect on students. At each 
school visited it was planned to have interviews with an administrator, 
guidance director, and at least one science department chairman. In 
most cases, the writer interviewed other guidance workers, a second 
science chairman, and several teachers. In each school it was planned 
that the writer would visit several classes of gifted science students 
and see the science laboratories and guidance facilities in operation. 
Through either the guidance officers or teachers in science classes the 
writer talked privately with individual science students who were gifted. 
This made a very full day and, in some cases, required more than one 
11 
visit. No study found in the literature indicated such extensive and 
intensive interviewing and observing. 
Several of the schools were so distantly located that they were 
not visited, but correspondence completed much of the picture. Of the 
twenty-six schools, .Stephen F. Austin, North Phoenix, and Washington-
Lee would not participate; Bakersfield and Connersville sent incomplete 
information and so were dropped; and West Phoenix, Arlington, Univer:.. 
sity City, Evansto~, and Brown were included on the basis of question-
naires, correspondence, and printed information. 
Treatment of the data.-- ·Data were gather'ed from questionnaires 
and visits to the schools plus information in print. All of these data 
on a given school are organized in a ,case study which presents the de-
tails of significant parts of the guidance and science education pro-
grams at that school. These case ·studies are more detailed than others 
found in similar comparative studies in the belief that detailed descrip-
tions best reveal why these schools are successful. In Chapter IV all 
questionnaire data and information found to be common to several schools 
are .summarized and analyzed, and a few conclusions are drawn. As there 
are only twenty-three cases and as some of the data cannot be reduced 
to numbers, analyses were made in the form of simple statistical meas-
ures and verbal summaries. 
Plan of the paper.-- In the following chapters the significant 
literature will be reviewed, followed by individual reports of the 
schools visited, in case-study style. The fourth chapter will continue 
with the analysis of the data by presenting the emerging patterns to be 
followed by a summary, conclusions, and recommendations. 
I 
., 
I 
I 
c:ffi:ApTER II 
REVIEW OF RELATED LITERATURE 
I 
An extensive review of the research and literature reveals that 
few comparative studies have been conducted an~ no recent study has 
been made of guidance and science practices where top science students 
are being trained. 
Previous studies have each' considered one aspect, such as means of 
identification, motivation, and guidance~ or v:arious practices in one 
school system. A small number of studies have presented material 
gathered from former honor students. Many reports dealt with descrip-
tions of various practices but ~resented little evidence indicating why 
they were successful. A great number of report studies might be clas-
sified as statements of expert opinion. One hundred twenty-five recent 
books and articles related to this study were selected and reviewed for 
this chapter from a list of over five hundred publications. 
The material included in this chapter presents the background for 
the present study. It includes the recent research and some of the 
more significant descriptive articles under three general headings: 
1. Definitions and identification 
2. Motivation and guidance 
3. Adffiinistration and science practices. 
-12-
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I 
1. Definitions and Identification 
Definitions are controvers~al and thus are avoided or modified by 
most authors. It appears that kwo types of definitions of gifted sci-
' ! 1/ 
ence students exist. The firsi dates back to Terman's findings- of 
1947 that high abstract intelligence is the best predictor of gifted-
ness. The next decade found many objective samples of various abil-
ities and hence the concept developed that the top one per cent on any 
one of, or better, a variety of, predictive tests indicated a gifted 
' 
student. Of the many figures ~uoted in the literature, 11not more than 
' 2:.1 
the top two per cent 11 stated by Conant is considered reasonable. 
ll 
More specifically, Gordon in 1952 sent questionnaires to 142 
schools which seemed outstanding in science and mathematics as reported 
in the literature which gave rbsults on an early Science Talent 
Test and a California regional/ test. Regarding identification, 
Search 
he 
found that the intelligence quotient, achievement test results, reading 
test scores, and previous marks were the commonest four criteria, a 
cut-off score being locally determined. Half of his schools had ability 
grouping, and of these, 89 per cent used more than one of the above 
criteria. This type of definition and consequent means of identifica-
tion would agree with Passow 1 s concept of talent as "capacity for su-
_:!)Lewis M. Terman and Melita H. Oden, The Gifted Child Grows Up, Genetic 
Studies of Genius, Volume TV, Stanford University Press, Stanford, 1947. 
~/Conant, OJ?. cit. 
]_/Garford G. Gordon, Providing for Outstanding Science and Mathematics 
Students, Southern California Educational Monographs, University of 
Southern California Press, Los .Angeles, 195~. 
14 
1/ 
perior achievement in areas whi~h have advanced civilization." It 
! 
[ 
assumes that pupils gifted in t]l.e area of science are characterized 
i 
by high verbal and mathematical/abilities and are superior in other 
'1:./ 
aspects as revealed by tests and previous subject performance. 
A second definition.-- A second type of definition involves an 
additional area, the intangibles such as motivation, persistence, and 
ll 
drive. McClelland, whose research will be discussed later, feels 
that talent is a combination oJ a particular p~rson with a particular 
situation. He emphasizes the many intervening variables between talent 
, ±I 
potential and talented performance. Goldberg, in a recent review of 
research on the talented, concludes that no available measuring instru, 
ment is a sure predictor and that nonintellectual factors may be cru-
i 
cial in predicting academic su4cess. Stalnaker, presi4ent of the Merit 
~_/ I 
Scholarship Program, states that tested aptitude without aspiration, 
vitality, and determination is useless. 
_!/Passow, op. cit., p. 6. 
1/National Society for the Study of Education, Education for the Gifted, 
Fifty-seventh Yearbook, Part II, University of Chicago Press, Chicago, 
195.8, p. 53. 
1_/David C. McClelland, et al., Talent and Society, D. Van Nostrand 
Company, Inc., Princeton, New Jersey, 1958. 
4/Miriam Goldberg, "Recent Research on the Talented, 11 College Record 
(December, 1958), 60:150-164. 
~/John M. Stalnaker, 11Early Identification of Talent and the National 
Merit Scholarship Program," Secondary School Principals Association 
Bulletin (April, 1959), 243:302-304. 
15 
]) 
Havighurst summarized abdug 
2/ 
as outstanding from Witty's boo~ 
50 programs'for the gifted selected 
and comments in the recent litera-
ture. Summaries of each progra~, averaging 500 words in length, are 
the results of questionnaire returns from the principals, and present 
the major aims of each school. Evaluation measures and classroom 
practices are not included. In his summary he concludes that motiva-
tion and prevention of underachievement are keys to successful programs. 
He indicates a preponderance of "favored communities, •i suggesting that 
environmental influences beyond the school may tend to encourage needed 
drives. 
'}_/ 
Bond presents persuasive evidence to indicate that the environ-
ment beyond the school is the selective agent that turns potential 
±I 
talent into talented performande. j He cites.Ga~ton's classic study 
and more-recent research on family background and cultural motivation 
of National Merit winners and backgrounds of Negroes earning doctorate 
degrees to prove. his point. He. even traces the 28 people hailed in 
Pravda as fathers of Sputnik to show that scientific leaders came from 
a home environment that encouraged development of academic talent. 
1/Robert J. Havighurst, Eugene: Stivers, and Robert F. DeHaan, A Survey 
-;;f the Education of Gifted chi!ldren, Supplementary Educational Memo-
graph, Number 83, University o:f Chicago Press, Chicago, 1955. 
2/paul Witty (Editor), The Gifted Child, D. C. Heath and Company, 
Boston, 1951. 
'}_/Horace. Mann Bond, Search for Talent, Harvard University Press) 
Cambridge, 1959. 
±/Francis Galton, English Men of Science, Th~ Macmillan Company, 
New York, 1875. 
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1/ 
Paul Brandwein prepared both a theory a~d a working model based 
on tested ability and motivation. He felt three factors were signifi-
cant. 
. I 
There was a genetic factpr, which included general intelligence 
I 
(I.Q. 135+) and numerical and v~rbal ability (2+ years accelerated). 
A predisposing factor included persistence as judged by such evidence 
as willingness to spend time beyond ordinary schedules, to endure dis-
comfort, to face failure and continue. An.activating factor included 
a challenging choice of course; with much 
able and inspiring teachers) a~d a chance 
individual laboratory work, 
for students to select goals 
for themselves. This theory, as practiced at Forest Hills High School, 
New York City, produced large numbers of top science students and ere-
ated international attention. Criti'cs have questioned how much credit 
should be given to the program/and 
it work successfully--Brandwein. 
how much to the individual who made 
Recapitulation.-- There seems to be no clear definition as to who 
are the gifted science students, but several factors do exist. High 
general intelligence and high ability as determined by a variety of 
tests indicate potential giftedness. The top two per cent of the gen-
eral population is commonly cited as the gifted, but no single test or 
test battery seems markedly superior in predicting succe.ss. Various 
motivational factors seem necessary to cause an individual with paten-
tial talent to give talented performance. Home and community factors 
appear to have great influence on the indi\'ridual. Talented performance 
is, of course, one of the best indicators of talent. 
_l/Paul Brandwein, The Gifted Student as Future Scientist, Harcourt, 
Brace and Company, New York, 1955. 
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2. Motivation and Guidance 
. I 
! 
Potential talent seems to be widespread~ so much of the research 
has been devoted to preventing losses in the development of this 
talent. The present dissertation has sought to examine 23 schools to 
see if some of the following procedures are op;erating effectively or 
whether other factors seem to control the guidance and motivation of 
the top science students. 
A sampling of 5 per cent of high school graduate in 1955~ with 
1/ 
some 32,750 replies, was made by Cole. Of those in the top third of 
" 
their class, he found 12 per cent did not go to college for lack of 
money, and an additional 25 per cent of the boys and 40 per cent of 
f Jj 
:the girls did not go for lack of motivation. Griswold reported that 
40 per cent of the top quarter of intellectual ability did not continue 
into college for lack of motivation. As the result of a 1950 survey of 
'}__/ 
graduates from Minnesota high schools, Berdie concluded that more 
boys go to college than girls, more people go from cities than from 
rural districts. Of the top group not going to college, only a third 
indicated lack of money as the reason, interests in other things pre-
dominating. These studies raise the question as to the role of money 
in motivating students and in decreasing the loss of potential talent. 
l/Cole, op. cit. 
2/E. Whitney Griswold, Essays on Education, Yale University Press, 
New Haven, 1954. 
3/Ralph Berdie, After High School--What?, University of Minnesota 
Press, Minneapolis, 1954. 
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Recognition of gifted students by news reieases was studied as a 
1/ 
motivational device by Thistlewaite. He used 5,126 Merit Scholarship 
I 
winners and near wi~ers in mat~hed groups. While there was little in-
dication as to what factors were matched, he found that the winners re-
ceived twice the number of news releases as the near winners. After a 
sur~ey, he concluded that increased recognition promoted favorable at-
titudes toward intellectualism and raised ambition level. The amount 
of local public recognition seems important to attitude development. 
~/ 
A recent doctoral study by Nason deals with the reasons for 
academic achievement among the Very Superior Pupil group in Long Beach, 
·I 
California. While the results were not too conclusive, they indicate 
that lack of positive rather than commonly-believed negative influences 
in six categories limit achiev~ment. The six key areas show that the 
superior student: 
1. Experiences satisfactory personal and social adjustment. 
2. Possesses fairly specific vocational plans. 
3. Includes college in future plans. 
4. Believes parents expect him to go to college. 
5. Feels no parental disagreement with vocational plans. 
6. Senses inspiration or encouragement to succeed. 
1/Donald L. Thistlewaite, "Effects of Social Recognition upon Educa-
tional Motivation of Talented Youth, 11 Journal of Educational Psychology 
(January, 1959), 50:11-16. 
2/Leilie J. Nason, Academic Achievement of Gifted High School Students, 
University of Southern California Press, Los;Angeles, 1958. 
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It will be interesting to note if such positiv~ influences are preva-
lent in schools of this study . 
. U, 1/ 
McClelland, with a t~am of psy.chologists and sociologists, 
made an eight-year study of the process by which talent leads to tal-
ented performance. They explored values and motives, nonacademic de-
terminants of achievement and influence of social skills and occupa-
tional status by means of community and ethnic studies and other devices. 
This research of a basic nature seems only indirectly related to the 
present study, and yet this general approach may open new areas of re-
search in motivation and guidance. One of marty areas worth observing 
ll 
concerns McClelland 1 s definition of talente~ performance as the com-
bination of a particular person with a particular situation. He demon-
strated that people with low amxiety show more talent under pressure 
and that those who value achievement have greater talent potential de-
velopment. Also, the nature of the particular situation greatly deter-
mines talented performance of the individual. This dissertation will 
explore those school situations which seem to unleash relatively great 
amounts of potential talent. 
The most recent summary of guidance of gifted students, by Rothney 
±I 
and Koopman, indicates that gifted students should receive more guid-
1/David C. McClelland, The Achievement Motive, Appleton-Century-Crofts, 
Inc., New York, 1953. 
1/McClelland, Talent and Society. 
'}_/Ibid., p. 5 . 
.S:./John w. Rothney and Robert E. Koopman, 11Guidance of the Gifted," 
Education for the Gifted, op. cit. 
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ance than average students. Increased emphasis' should be in three 
areas, described by these statements: 
1. Educational and occupatJonal opportunities 
l 
for the gifted are 
' 
usually greater than for others. 
2. Gifted pupils become ready for self-appraisal and self-
conceptualization at greater depth and at earlier ages. 
3. Gifted children may be subject to unusual pressures by parents, 
teachers, and peers. 
There are two major research projects under way that should be in-
eluded in a review of related literature, since their findings might 
be most valuable, and in print, when this pap~r is read. The North 
l:/ 
Central Association 
guidance research in 
the operating level. 
has a 100-school project on motivational and 
progress.! Many aspects are being explored from 
11, 
Passow reports that the Horace Mann-Lincoln 
Institute has three studies under way in this area of motivation and 
guidance: underachievement in high ability tenth graders at DeWitt 
Clinton High School, an attitude study. at Evanston Township High School, 
and a group guidance project for able students at North High School, 
Denver. 
]/North Central Association, nNew Research and Action Service Project: 
The Guidance and Motivation of Superior and Talented Secondary School 
Students,n North Central Association Quarterly (April, 1958), 32:286-
288. 
2:,/A. Harry Passow, nTalented Youth Project: A Report on Research 
Underway,n Educational Research Bulletin (September, 1957), 36:199-406. 
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3. Administrative and Science Practices 
Hundreds of articles have been written on administrative proce-
dures and science practices. Many of these articles suggested ideas 
for items used in the questionnaire, and a few of the articles pre-
sented information which could be considered as research related to 
this dissertation. The following research highlights some aspects of 
the problem encountered in this study. A few research findings on 
acceleration and grouping will be followed by a resultant problem 
raised in the schools of this study, the grade placement of biology. 
The standards for qualifications of teachers o,f gifted students pre-
sent problems that have been the basis of some research and much opin-
ion. Lastly, some specific science programs are described in the lit-
erature and are worthy of comment. 
1/ 
Acceleration.-- Gordon found that 20 per cent of the schools 
which provided for outstanding science students used acceleration either 
11 
in course work or for whole grade standing. Shannon, in a summary of 
the research, concludes that acceleration can be beneficial and has 
never proven harmful in any case where 'it was intelligently used. Ter-
3/ 
man concludes that able students do better in later life if accel-
1_/Gordon, op •. cit. 
1/D.an C. Shannon, '~What the Research Says aboat Acceleration," Phi 
Delta Kappan (November, 1957), 22:70-72. 
3/Lewis M. Terman and Melita H. Oden, "Major lssues in the Education 
;-f the Gifted, 11 Educating the Gifted (Joseph L. French, [Compiler]), 
Henry Holt and Company, New York, 1959, p. 149 .. 
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}j 
erated, and the early admission to college program shows favorable 
results for those accelerated. Despite these facts, Tyler's recent 
Jj 
survey found 50 per cent of the secondary and 20 per cent of the 
college educators against any form of acceleration. The part which 
acceleration plays in educating gifted science students is studied -as 
a part of this dissertation. 
Biology in grade nine.-- A related problem is the grade placement 
of biology in a program of acceleration. One theory is to place bi-
ology in grade nine, since there have been increased science offerings 
in lower grades. Biology in grade nine allows advanced work to be 
I 
offered to seniors. This acceleration is often coupled with grade-
skipping, resulting in 12-14-year-olds ~aking biology. The research 
is inconclusive, but the place of biology is a current key issue in 
'll 
many schools of this study. Goldstein department chairman at a 
school in this study, wrote of his controlled experiment on the prob-
lem. Equating ability, text, course presentation, and teacher, he 
found the Regents Examination showed only 12 of 32 ninth graders above 
the 90 percentile, while 29 of 38 tenth graders were above. He ad-
mitted that the sample was small but the conditions good, thus con-
eluded that the subject be retained in grade ten. Considering an ad-
]jFund for the Advancement of Education, They Went to College Early, 
The Fund, New York, 1957. 
1/Leona E. Tyler, "Studies on Motivation and Identification of Gifted 
Pupils," Review of Educational Research (October, 1957), 27:39-49. 
3/Philip Goldstein, "Concerning Ninth Year B;i_ology," Science Teacher 
(December, 1958), 25:454-457. 
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1/ 
vanced placement course at the twelfth-grade l~vel in biology, Putnam 
raise<;]. several objections, saying. colleges offered longer laboratory 
periods, more equipment and materials, and more emphasis on inyerte-
brates and genetics. He concluded that a good tenth-grade course was 
2) 
best. Berman, in summarizing the feeling of various biology teachers, 
stated that grade ten was the best placement since: 
1. Twentieth century biology deals with physiology, biochemistry, 
biophysics--so needs preliminary background of science. 
2. The subtle and complex relationships of heredity, evolution, 
reproduction, and behal7:ior problems are beyond the maturity 
of ninth graders. 
}_/ 
In Urbana, another study school, eighth-grade students with a 
B+ average in general science were selected for an experimental ninth-
grade biology course and made higher median scores than sophomores, 
juniors, and seniors on the Cooperative Biology Test. A two.,-year 
!±I 
follow-up showed better retention also. St. Paul's had a similar 
success and now offers biology in grade nine, as does a smaller school 
1/William Putnam, "Advanced Placement Problems in Biology, 11 American 
Biology Teacher (March, 1959), 21:85-90. 
~/William Berman, 110n Ninth Grade Biology, 11 American Biology Teacher 
(March, 1959), 2t:99. 
}_/R. H. Braun, 11Three Experiments in Staff Utilization at Urbana, 11 
National Association of Secondary School Principals Bulletin (January, 
1959), 43:255-257. 
4/G. L. Penk, 11St. Paul 1 s Vitalizes Science and Mathematics for the 
Gifted, 11 American School Board Journal (March, 1959), 138:19-21. 
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ll 1.1 
The Manhasset .Study recdmmended that gifted in Decorah, Iowa. 
science students take biology in grade nine. It would appear that 
the method of presenting the material and the means of evaluation may 
outweigh-the factor of maturity in this problem. 
Teacher qualifications.-- As many studies indicate that the 
teacher is the key to educating gifted science students, the present 
investigation includes the teacher and his background. The .liter(lture 
was divided on the-importance of subject-matter preparation and the 
'}_/ 
native.ability of .the teacher. Wilson, in a supposedly objective 
summary of the literature, did not mentionthe learning of subject 
matter, but stressed methods of teaching as the important area of 
!±I 
teacher training. Abraham failed to mention subject-matter prepara-
tion and stated that "actual giftedness of the teacher is not a major 
21 
consideration. 11 Conant presented the opposite opinion when he stated, 
11The teacher <iif the academically talented should, himself, be academ-
ically talented. 11 Three studies tend to support the latter statement. 
l/ John E. Cline and David C. Smith, "Acceleration in Science and 
Mathematics," School Executive (September, 1958), 73:72-73. 
~/Committee on Exceptional Children, How to Educaie the Gifted Child, 
Metropolitan School Study Council, New York, 1956. 
3/Frank T. Wilson, "Preparation of Teachers for Education of the 
Gifted, 11 Education for the Gifted, op. cit. 
!±/Willard Abraham, Common Sense About Gifted Children, Harper.and 
Brothers, New York, 1958, p. 183. 
;j_l James B. Conant (Chairman), Identification and Education of the 
Academically Talented Student, National Education Association, 
Washington, D. C., 1958, p. 131. · 
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1/ 
Klien reports on an intensive study of 181 h6nor students two years 
after graduation by means of questionnaires and interviews. He found 
that 70 per cent of the students thought the te~cher of the gifted 
needed the following special qualities: 
1. Knowledge of subject 
2. Skill in presenting it 
3. Patience 
·4. Spark, vitality, enthusiasm for learning 
5. General practical knowledge 
6. Interest. 
A rank order of special qualities of teachers of the gifted, the re~ 
J) 
sults of 1)350 returns to a questionnaire in California, included: 
l. Intellectuai giftedness 
2. Skill in thinking~~superior mental .organization 
3. Comp~tency in subject area 
4. Creativity. 
'}_/ 
Brandwein studied 82 teachers who were considered most helpful to 
top science students. He found that: 
l. More than 90 per cent had master's degrees in science. 
2. More than 90 per cent had published technical papers. 
])Milton M. Klien, "What Honor Students Think," High Points (March, 
1958), 40:5~32. 
2/Secondary Teachers Association, "Symposium~~Successful Programs for 
Educating Gifted Youth," California Journal O,f .Secondary Education 
(March, 1958), 33:159~192. 
'}_/Brandwein, op. cit.., pp. 64~68. 
·'' 
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.I 
'3. In personality, they were inspiring, decisive; possessed a high 
sense of humor, and were active leaders in professional groups. 
This dissertation includes a censideration of the teacher 1 s background 
in the light of this dichotomy. 
Specific science programs.-- Many courses in science, as described 
in the literature, vary widely and seem to have but two connnon factors, 
apparent superior later performance of students and little objective 
measures of what is producing the results. The writer has read over 
130 individual reports of system practices. Two compilations include 
]) 
the 50 programs plus conclusions as sunnnarized by Havighurst, and 31 
y 
programs described in a recent national publidation. Several other 
I 
programs are worthy of brief comment. 
ll 
In Gordon's study of 142 schools, he found that 51 per cent used 
ability grouping and 25 per cent provided special classes for the able 
science students. He found only two systems where active cooperation 
existed among elementary, junior, and senior high schools in the train-
ing of gifted science students. Findings @f Gerdon in regard to class 
operations included: 
1. Individual projects were used as a means of motivating able 
students by 60 per cent of the teachers. 
1/Havighurst, op. cit. 
1/National Education Association, Administration Procedures and School 
Practices for the Academically Talented Student, Washington, D. C., 
1960. 
----. }/Gordon, op. cit. 
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2. Superior students were used as laboratory aids by 55 per cent 
of the teachers. 
3. Superior students were allowed to do supplementary work by 54 
per cent of the teachers . 
.4. Superior students were permitted to make demonstrations by 56 
per cent of the teachers. 
5. The most common extracurricular activities for superior 
students included: 
a. participation in contests--76 per cent 
b. specialized projects in science clubs--64 per cent 
c. general activities in .science clubs~--39 per cent 
d. participation in science fairs--39 per cent 
e. field trips--35 per cent. 
As Gordon 1 s dissertation contained little actual observation and as 
there have been many changes in this area in the past few years, the 
present study is believed to cover different material and situations. 
Two detailed studies of the education of gifted biology students 
l.l 
relate to the present dissertation. Metzner presents a detailed de-
.scription of the biology program at the Bronx High School of Science. 
A .science seminar program at Evanston Township High School is well ex-
1/ 
plained by Salisbury, including the evolution of this program and the 
]:./Jerome Metzner, 11 A Curriculum for Talented Students in Biology, 11 
Science Education (February, 1959), 43:41-45 •. : 
2/Murl B. Salisbury, "Mathematics-Science Seminars for Talented Second-
ary School Students, 11 Science Teacher (April, 1959), 26:150-154. 
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development of the philosophy and admi,~istrati.:ve details. 
Two programs for able chemist;ry situdents are worthy of note also. 
1/ 
Summers described the Maplewood,_ New' Jersey college-level chemistry 
program including text selection and program problems. There has been 
some attempt to test this program by C'ollege Entrance Examination Board 
J) 
results. Yon and Mcillwai,ne reporte!d the results of 23 returns to a 
questionnaire about advanced high scho'ol chemistry. .Several general 
' 
connnents plus a list of twelve topics 'included in course offerings were 
' ' 
presented. As tl;le commonest topic was used in only half the schools 
reporting, it seems evident. that the ~arious schools are getting good 
results by a variety of approaches, wi:th no program .proving outstanding. 
Two programs of interest in phys~cs include the spiral approach 
used at Stuyvesant Higb School and the! Physical .Science Study Connnittee 
2/ 
project. Efron's program includes a; survey of physics for the first 
hal;f year in descripti,ve and qualitative terms, followed by a second 
coverage of special aspects in quantitative terms, with mucb individual 
laboratory work b_y a select group. 
!±I 
T~e flhysical Science Study Com-
m,ittee is attempting to rewr.ite the phypios curriculum to make more 
1/Donald B. Summers, 11Colleg~ Level Chemistry for Gifted High School 
Students, rr Science Teacher (September,' 1957), 24:220-224. . 
1:/ John F. Yon and William Mcillwaine, ,11Advan,ced High School Chemistry, 11 
Science Teacher (April; 1959), 26: 176-;177. 
]/Samuel W. Bloom (Editor), ''Science P;rovisions for Rapid Learners--
A Symposium,n Science Teacher (September, 1953), 20: 1611;.163. 
4/Conference Report, "physical Science; Study Committee," Physics Today 
(March, 1957), 10:3:28-29. 
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meaningful sections relating recent knowledge with classic background. 
The outlines, films, and reports from pilot schools are impressive. 
Many of the schools visited by this writer presented their reactions 
to this program for all physics students; hence its inclusion. 
There is a variety of enrichment, extracurricular programs which 
claim success in educating gifted science students. Extra courses are 
]) 
presented, such as an 8:00a.m. course in California or an evening 
]j 
seminar in Illinois. Courses at nearby colleges are made available, 
}j 
as in Whitesboro, New York, while local industries spEmsor programs 
!±I 
and tours in Niagara Falls and Allentown. Summer programs are being 
offered in many places. Advanced classes at summer schools are popu-
2/ 
lar, as in Dayton, Ohio. Colleges and industry eften assist, as at 
~/ II 
Thatcher School, Ojai, California, and University High School, 
.1_/Secondary Teachers Association, op. cit. 
])Vernon F. Haubrich, nAn Evening Science Seminar, n Illinois Education 
(January, 1958), 46:168-169. 
3/James H. Cullen~ ncollege Seminars for High School Gifted, n School 
Executive (November, 1958), 78:70-71. 
!±/Rolland Gladieux, llA.n Industry-Sponsored Program for Gifted High 
School Students, n Journal of Chemical Education (September, 1957), 
34:456 . 
.:2_/Don D. Longnecker, nAn Experimental Summer High School Program, 11 
Educational Research Bulletin (May, 1959), 38:113-119. 
&/William Martinson, 11Attempt to Motivate Potentially Superior Students, n 
School and Society (April 11, 1959), 89:173-174. 
l/Harry D Lovelass, 11 How Have Summer Schools: Been Used to Enrich Edu-
cational Programs for the Academically Talent:;ed? n National Association 
of Secondary School Principals Bulletin (April, 1959), 43:182-186. 
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Indiana. Colleges and research la~oratories.offer o~pertumities for 
Saturday or summer courses often incl~ding advanced laboratory tech-
):_/ Jj 
niques em campus, such as at Columbia, Texas, and Bar Harbor, 
11 
Maine. These few programs are cited from the many as they have been 
best described in the literature and have received students from the 
schools considered in this dissertation. 
This review of related literature revealed few cmmparable studies. 
It does present some of the recent literature which served, in part, 
as a basis for the items used in this study. The material was grouped 
under three general categories to give some coherence to the presenta-
tion .. Many of the investigators have recorded that further study of 
the details of successful programs was needed. They have stressed the 
need for statements as to how programs and courses for gifted students 
are organized for the benefit of teachers and as to what is being done 
as a basis for later comparative study by researchers. This disserta-
tion hopes to present such a status s}:udy. 
])Columbia School of Engineering, ncollege Science Courses for Gifted 
Secondary Pupils,'' School and Society (November 2, 1958), 4-6:168-169. 
2/Roy Feather son, ''Honor Institute for Young .Scientists, n School 
Executive (April, 1959), 78:50751. 
]_/S. Ross and U. H. Devenberg, nDevJlopment of High Level Science 
Talent," Science Teacher (October, 1956), 23:279-281. 
CHAPTER II~ 
REVIEW OF STUDY S'CHOOLS 
Organization of data.-- This study was designed to investigate 
I 
guidance and science education practices in schools outstanding for 
i 
their production of gifted science students 9-s determined by the Science 
Talent Search. After the schools had been selected, three different, 
comprehensive questionnaires were sent 'to the principal of each school 
i. 
(see Appendix) to be completed by an a~ministrator, guidance official, 
and science teacher. A 78 per cent return was finally realized, yield-
ing the 23 schools included in the study. 
A personal visit was made to as ~ny of the schools as possible 
to observe outstanding practices in opE?ration, to interview faculty, 
students, and parents, and to discover, the reasons why these few schools 
were so successful. The data gained £tom this status study are pre-
sented in two ways. A summary and analysis of factors common to most 
I 
schools may be found in Chapter IV. This contains much of the objective 
data from the questilionnaires. A descr~ption of outstanding features of 
the schools visited is presented in Chapter III. The reports in Chap-
_ter III do not try to cover superficially all aspec.ts of any school 
but describe, in some detail, the more: significant and unusual features 
of the guidance and science education of gifted students. 
The schools are divided into three groups, the large, comprehensive 
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schools of New York City, the medium to small ~chools, and the special-
ized high schools. i Further analysis is found ln Chapter IV. 
A. Large Comprehensive High 3chools 
1. Erasmus Hall High School 
General background.-- Erasmus Hall is located in the business 
section of Brooklyn. One of the oldest schools in the New York City 
system, it has remained a comprehensive, coeducational type of school 
while keeping its classical training •. In 1896 it began the grade ad-
visor system and formed the General Organization, a student-faculty 
I 
group which manages all extracurricular activi~ies. 
Community.-- The students come from above-average income families 
whose occupations cover a wide range but include many successful busi-
nessmen and some professional people. About 75 per cent of the grad-
uates enter post-high-school training; 70 per cent attend four-year 
colleges. Only five of the 36 colleges most commonly attended are out-
side New York City. 
The school.-- ·The school has a total enrollment of 6500. Erasmus 
Hall now includes grade 9, but the city policy is to plac·e this grade 
in junior high. The school is overcrowded and on double sessions. The 
average class size is 33 and a period is 40 minutes. There are 75 
honors classes. 
The faculty.-- There are 134 men and 144 women on the faculty. 
·I 
I 
Their pay and hours are similar to all who work·in the New York City 
system. Salary begins at $4000, $4400, or $4800, depending upon four, 
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five, or six years of preparation, and rises by 14 increments to $7600, 
$8000, and $8400. Department heads, appointed'after competitive exam-
inations, receive a differential of $1195, have fewer classes but spend 
many hours a year in other duties. School counselors receive no extra 
money but have two fewer classes a day. The basic background of the 
teachers shows that they are products of the City school system with 
superior records. The teachers of honor courses tend to have a liberal 
arts background from a recognized university within 250 miles of New 
York. Most of them have done graduate work at Columbia. They prefer 
to get advanced degrees in their subject and t9 take a minimum of edu-
cation courses. 
Parental interest in the school.-- A parent-teacher group does not 
seem to be a large factor in the educational program. This group does 
raise some money for scholarships and visual aids equipment. However, 
education is a matter between teacher and student. While parent visits 
i 
occur, even in guidance practices, it is common to call parents in for 
conferences rather than expect them to come in with problems. 
Selection of special science students.-- Students are selected 
for both honor and slow groups on the basis of their total previous 
record. An Iowa Test record is available but not used, as the scores 
are of little help. The total academic record, I.Q. figures, and in-
formation from personality ratings and anecdotal records are used by 
the dean for class organization. Students are urged not to enter a 
college-preparatory subject unless their markE; average 75, an honors 
section unless their marks average 90. 
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Guidance of the gifted.-- The basic patte:rin for all students is 
the grade advisor system. Formerly, there was one advisor per grade, 
but with classes up to 2300, two assistants have been added. This ad-
visor takes the class from admissions to graduation, handling program 
planning, parent conferences, and college transcripts, as well as any 
other academic problem. The part-time counselor has a case load of 750 
pupils, so the system is satisfied with one scheduled interview per 
year, usually about program planning. Aid is given by three guidance 
specialists who teach two periods a day and supervise a large educa-
tional and vocational guidance reading room, gather lists of materials 
that are well catalogued yet readily available~ and serve as more 
specialized resource people. The guidance personnel claim the room is 
used frequent·ly; it is the largest and best-organized one seen in this 
study. A room beside the library is for scholarships, college entrance, 
and vocational placement aid. Three other teachers supervise this of-
fice, maintain educational and vocational contacts, and handle applica-
tions. Contact with the students is maintained through the grade ad..,_ 
visors and a weekly guidance bulletin, which contains information of a 
specific nature on all types of opportunities.. It is read to all stu-
dents and filed by homeroom teachers. One person gives individual and 
retest intelligence tests as recommended by the grade advisors; there 
is little emphasis on testing. There are two deans who are available 
for conferences and who handle some of the more serious emotional and 
disciplinary cases. They make referrals to outside agencies. 
' 
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Talks of various sorts are used to orient students to guidance 
functions. Grade advisors and various officials give weekly chapel 
talks to each grade. There are career conferences where outside 
specialists present information. A scholarship .aid class meets after 
school one period a week for nine weeks and twice a week for another 
nine weeks. It stresses review of English, social studies~ mathematics, 
and science. 
Course of study for able science students.-- Students must take 
at least one three-year and three two-year sequences .. A sequence is 
any language~ science, or mathematics. In addition, all students take 
English, American history, economics, and civids or world geography, 
European or world history. A passing grade in one year of mathematics 
is requ.ired for graduation. Able students usually take three years 
beyond algebra I and, in honor sections, cover a year of calculus. The 
normal science sequence for able students is honor biology, chemistry, 
and physics. Advanced chemistry and zoology are second-year courses 
and are limited to 37 students selected by the instructor. A student 
may have five units of science and up to five of mathematics in four 
years. 
Basic work.-- In basic sciences able students are required to read 
more extensively in high-school texts and use college books for refer-
ence. They give demonstrations to the rest of the class, a most valu-
able activity, as it encourages independent work, informs the class, 
and recognizes the able student. The able stu.dent also presents one or 
two special re~orts. Extra reading is encouraged and students learn of 
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books and magazine articles from teachers and ~eading. Two of 18 
science rooms have room libraries containing about 100 books and maga-
zines. Library assignments are felt to be most desirable, for they 
develop methods of systematic study and research. Both English and 
science teachers help students to organize and write acceptable sci-
entific reports. The school library carries eight science periodicals. 
Each class sees eight films a year, but films are considered to be of 
little help in able sections. 
Laboratory work.-- One period a week is devoted to laboratory work 
where students work independently on worksheet asBignments developed by 
the teacher. Some use is made of the open-endfd experiments published 
by the Manufacturing Chemists Association. The students may elect 
more difficult projects in basic courses and do extra experiments after 
school. The purposes of laboratory work for able youngsters seem to be 
to develop skill in using equipment, to deveiliop means of planning and 
testing solutions, and to follow standard experiments. Despite the use 
of better visual aids, individual laboratory work is considered essen-
tial. 
Extracurricular work.-- Much of the credit for the success of the 
gifted science: students from Erasmus is due to the efforts of the biol-
ogy chairman. He teaches the two sections of advanced zoology and em-
phasizes projects of quality and depth, observation and experimentation. 
I 
As unofficial advisor for science competitions,, he guides individual 
students with projects both after school and in the evening. While it 
is best to begin preparing·for the Science Talent Search in grade 10, 
' 
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prize-winning projects are started in the fall of the senior year. In-
tensive drill on old examinations and review of selected science topics 
are.begun in October. The chairman credits high caliber teachers and 
student pride in Erasmus 1 Science Talent Searchrecerd for the fact 
that the best students of the school.enter and win prizes. 
·Four other.activities help to deyelop top science students. 
Through a limited club program, laboratory work is done after school 
under teacher supervision. The Biota Magazine, a quarterly, is a pro-
fessional-appearing journal written and published by students. Double 
sessions limit field trips but able students, paying their own way, go 
on two 60-person trips a year. Few of the gifted students· earn money 
after school or during summers, so attend schools or do volunteer work 
at hos'pitals, museums, or the Botanic Gardens. All top students enter 
several national competitions and feel that experience in one helps 
them in the next. 
Outstanding features.--From 4800 college-bound students, less than 
150 are sufficiently motivated and able to compete, and only a few of 
these receive top honors. The .school philosophy of student decision 
and responsibility, coupled with school pride, is a second reason for 
success. Honor groups and advanced courses, independent research in 
depth, independent·laboratory work, aid from outside experts and facil-
ities, and subject-skilled and interested instructors are reasons com-
mon to all schools of this study. A personal communication from the 
principal states that: 
- ~ -- --- - - ~ - - --- -- ~I - - - - - -- - - - - ~ - - -- - ~ ~- -
"Whatever· success we have achieved in science here has 
been due to the magnetism and influence and resourcefulness 
of two exceptional chairmen. They have been able to inspire 
a good many students to do independent experimental work. 
The older I get in this business of teaching, the more firmly 
am I convinced that we shall get the results we seek only 
when we have an eager, able student and a well-prepared and 
thoroughly dedicated teacher." 
2. Midwood High School 
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Since Midwood is noted for its advanced student program, the fol-
lowing is primarily a sunnnary based on this group. 
School.-- Midwood is a four-year comprehensive school of 5000 stu-
dents located across the street fromBrooklyn College. Eighty per cent 
of the students receive further education, and the whole school atmos-
phere indicates respect for the individual and emphasis on scholarly 
work. Classes have over 35 students each, are well-equipped, and are 
staffed by faculty trained in subject matter and motivated to help 
students. 
Parents.-- One third-of the parents are college educated and the 
top quartile earn over $25,000 a year. A very active parents group 
offers financial aid to school programs, subsidizes the school science 
journal~ serves as visiting experts at guidance and science programs, 
arranges visits and job placement for able students, and has a special 
interest in the top group discussed in this review. 
Selection of gifted students.-- A group of 150 tenth-grade stu-
dents are selected on the basis of a 90 per c~nt average in all junior-
high marks, Kuhlmann~Anderson, I.Q. in the top 10 per cent, and two 
years 1 accele~ation in English and mathematicb on Iowa tests. A six-
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question evaluation sheet is sent to junior-high teachers asking for a 
three-choice rating of the student's drive, emotional stability, citi-
zenship, health, speech, and unusual aptitudes. Student and parent 
permission is required before the individual is placed in the core pro-
gram, different from a regular or honors course. Few students drop out 
or are added in grades 10 and 11. 
Core course in mathematics-science.-- The student takes six sub-
jects, each course meeting five 45-minute periods a week. In grade 10 
the subjects are: a core course in English-social studies, reg1.1lar 
foreign language, enriched mathematics, biology, and chemistry. It is 
hoped that the biology-chemistry may become a fused course. In grade 
11 an enriched and difficult descriptive physics course replaces the 
two sciences. Students average six hours of homework a night beginning 
in grade 10, as advanced placement showed that students were not pre-
pared for heavy homework in grade 12. The grade 12 program varies but 
includes English, social studies, foreign language, college mathematics, 
and one or more advanced placement science courses. Much of the work 
is advanced placement and, if elected by the student, must be completed 
and the examination taken. A student may carry up to three advanced 
placement courses--the equiyalent of the freshman year at college. 
Courses have no minimum grades but the average is 90 and a letter is 
sent to each college explaining the program. While advanced placement 
courses may be elected by any student, the science courses contain. only 
core-course people. Twenty-five take a cours~ for credit at Brooklyn 
College in Russian or advanced mathematics. 
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Advanced placement courses in science.-- On a form signed by the 
parent, students volunteer for advanced placem~nt and are selected by 
the teacher of the course. Students claim that they read several 
texts and numerous related books and technical articles for special 
reports, doing about three or four times the work of a regular course. 
The school claims that more students take the biology, chemistry, and 
physics advanced placement examinations .from Midwood than from any 
other school in the country; frequently this one high school has many 
of the top grades. A course comprises 25 .students who meet two periods 
a day; two days are for laboratory, three for lecture. Students do 14 
hours of homework a week and are graded on tough monthly examinations 
and laboratory reports. ·The courses are largely quantitati.ve, descrip-
tive aspects having been covered in lower grades. 
These courses have been subsidized, for it is estimated that from 
$800 to $2000 is required for adequate laboratory equipment and demon-
strations. The physics course, the most expensive, provides enough 
equip~ent for each experiment for several students, and then students 
exchange equipment.· This entails having a room where the equipment 
can be left undisturbed. Courses are not felt worth having without 
the equipment, The physics laboratory manual was adapted from Brooklyn 
College, but teachers tend to write their own. 
A project room--a series of small laboratories--is available to 
outstanding students for elective research under the dire.ction of expert 
laboratory instructors. This enrichment activity is available to the 
entire school,; but it is used mostly by advanced placement students 
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working in clubs or on special projects. Durin:g vacations, some 'stu-
dents attend programs at Columbia; Jackson Laboratory, Maine; Deep 
.Springs, California; Woods Hole, Massachusetts; Brooklyn Jewish Hos-
pital; and various industrial laboratories knoWl!l to the parents' club. 
Guidance program for the gifted.-- Regular guidance offices, spe-
cial college consultants,. and guidance libraries are available to these 
students, but there is, in addition, a guidance and staff coordinator 
to handle special problems. The physical and emotional health of the 
students is checked regularly and frequent parent contact is maintained, 
especially in grade 10 when homework pressures and motivation cause 
trouble. Under the counselor's supervision, students participate. in 
more than the average number of extra clubs, sports, leadership activ-
ities, social events, and student publications. The counselor watches 
for. signs of overwork. Explanation of the program to the parents is 
handled by the counselor. Special programs are arranged for parents 
and studen·ts through a guidance coordiriator. Individual conferences 
with outstanding scientists, teachers, and college representatives are 
planned for both parent and student. The interviews seem to deal with 
understanding of s.elf and the student and his relations with parents, 
peers, and his own abilities. 
Talent preservation program. --A special guidance program, not part 
of the core work but of importance to the able student at Midwood, is 
a talent preservation project for students in the top 10 .per cent of 
ability but achieving in the lowest quartile. Through guidance sponsor-
ship, remedial help in reading and mathematics is given. Motivational 
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help is provided by specially trained case workers who take students to 
various cultural activities in a 11Big Brother 11 type of program. Psy-
chological help and analysis are given under school or home sponsorship 
when diagnosis indicates the need. 
Faculty of core course.-- This faculty within a faculty receives 
no consideration in scheduling, but, with selected guidance and admin-
istration officials, holds frequent faculty meetings and carefully 
studies the program and the students. The teachers are considered the 
best in the city~ are of middle age and nearly irreplaceable. All have 
master 1 s or Ph.D. degrees in their field and are considered by princi-
pals to be outstanding lecturers and people whb can also work well with 
high school students. All have over ten years of teaching experience, 
many have taught in college, and all spend over ten hours a day on their 
work. They start with motivated students and continue the motivation 
and learning by a variety of techniques, involving much individual work 
after class. flo teacher observed was cynical or short with explana-
tions~ and all seemed to radiate energy and enthusiasm even after many 
hours of work. Few write professional papers, preferring to teach. 
Students and faculty agree that these teachers engender great student 
respect and devotion. 
Outstanding features.-- From a large number of able and motivated 
students, Midwood selects less than 10 per cent who are given a very 
difficult program, under outstanding faculty, for three years. Students 
have two laboratory sciences in grade 10, a mo~t difficult eleventh-
grade physics. course, and advanced placement courses in up to three 
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subjects in grade 12. They also have club and project room experiments 
and summer research programs which provide a great deal of theoretical 
and l~boratory experience: The caliber and motivation of the organized 
faculty, the drive of the students, and the difficulty of the course 
offerings_ make this. one of the outstanding programs in the country. 
3. James Madison High School 
Community.-- James Madison is located in Brooklyn, New York, about 
one half mile from Brooklyn College in the heart of a single-home com-
munity of Jewish background. The homes are well maintained and the 
average family income is from $10,000 to $15,000. N:inety-five per cent 
of the graduates go to advanced schools, 80 per cent attending four-
year colleges. Attendance at Ivy League colleges, the goal of the stu-
dent body, brings great social prestige. 
School.-- The school, formerly housing 5000 students, is now re-
duced to 4200; fifteen classes are placed in an annex a short distance 
away. Some teachers try to be transferred to this school, for the 
working situation is considered fine despite limited school funds and 
crowded conditions. Many of the 240 teachers live in the school dis-
trict, unusual in the New York system, and most were educated at the 
better New York colleges or Ivy League schools of the east. 
Parental interest.-- There is an active parents 1 gro:up at the 
school which raises money for scholarships and gives needed equipment 
to the school. The guidance department sponsors several programs for 
parents to inform them about college. Room conferences for small groups 
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are held. Individual conferences are planned b-qt, while the school 
prefers to deal with college admissions when youngsters are juniors, 
the parents tend to rush in during the fall of the senior year expect-
ing personal attention. A program considered valuable is a college day 
during the Christmas vacation, when recent high-school graduates return 
to the school. College admissions officers come later to meet those 
who have applied. 
Selection and guidance of special science students.-- The counsel-
ing and college placement of talented students are handled by the 
guidance department personnel. The selection for honors courses is 
made by the science department chairman, who selects the top 100 stu-
dents at the beginning of grade 10 on the basis of science and mathe-
matics marks, I.Q., which must be over 135, and the Iowa r~ading sub-
test score, which must be over two and one half years accelerated. 
Without parental approval, these students are placed in honor sections 
where they remain for the year.. The group is given enriched work but 
is marked on department-wide tests. 
Science department organization.-- The chairman teaches two classes 
a day and is supposed to supervise 100 other students. To improve the 
education of all students, he places the least able 10 per cent in spe-
cial classes and scatters the troublemakers. Adv-anced courses are 
available but are not consistent with the school philosophy. James 
Madison decided not to groom a few top students, but to treat each stu-
dent equally in time, equipment, and availability of staff. This pro-
duces fewer outstanding students but general s.tudent success at college. 
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This school .presents three science courses at nE:~ar-college standards 
with enthusiastic, well-trained instructors who ,provide enrichment 
work~ journal reading, and projects. for outstanding individual students. 
The school does not believe in simplifying courses or creating advanced 
placement subjects. 
Classrooms and audio-visual aids.-- Classrooms are crowded, with 
over 35 .students per room, little laboratory equipment,. and one formica-
topped desk for demonstrations. Laboratcrry periods are held once a week 
for 40 minutes and follow standard experiments. If the student is in-
terested, special work may he done with the teacher after school. A 
few students attend summer programs in science and work at the Natural 
History Museum. About five times a year, classes are shown films which 
are selected only if they illustrate principles which the students 
would not otherwise see and understand. Crowded conditions, lack of 
teacher time, and 11 appalling red tape 11 limit field trips to one a year 
for honors classes. 
Outstanding features.-- Despite poor physical conditions and lack 
of student laboratory work, James Madison produces many outstanding 
students. The sheer number of college-bound students who are striving 
£or success favors a few who will become outstanding. High caliber 
teachers with enthusiasm give much time to enrich the programs of the 
most able and interested students. Information is presented whenever 
the student is mature enough.and motivated to seek it. The school 
philosophy is to have all students working in challenging, theoretical 
science studies in basic subjects. James Madison, Erasmus Hall, and 
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Midwood are three comprehensive high schools with comparable student 
bodies located within five miles of each other. They are examples of 
how schools with compet.ent, enthusiastic staffs and able youngsters, 
but with differing philosophies, can each achieve national recognition. 
4. William Howard Taft High School 
The school.-- Taft is located in the Bronx borough of New York 
City and is .one of the largest schools visited. The students come from 
a wide range of home environments, but the typical family lives in a 
single-family home and has an income of $8000. There are about 200 
teachers in the school; each class contains 38 ;students. In this school 
a type of philosophy was observed in which the faculty believed in get-
ting the infomation to the student rather than having the student seek 
it. 
Guidance of the gifted.-- The gifted students are .selected by the 
guidance department on the basis of objective tests confirmed by junior-
high marks. A Henmon-Nelson or Pintner I.Q. of over 130 and Iowa Test 
scores above the 90 percentile are required. The honor groups are coun-
seled by the regular part-time counselor and the science department 
chairman with some administrative coordination. Each of the 13 part-
time counselors has 400 counselees, so that the gifted student gets 
help only if he asks for it or if the counselor is particularly inter-
ested. One counselor of gifted science students, a biology teacher, 
has had the same group for three years. An administrative official 
handles any severe emotional problem affectin& the gifted, but the 
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counselor, who has a master 1 s degree in guidance? deals with all other 
school problems. 
Honors chemistry class, a typical program.-- The classroom has a 
permanent library, but the teacher was _seen to wheel in a cart contain-
ing equipment for a demonstration, and 50 books and periodicals and a 
long reading list, the basis of voluntary work by students. The room 
has no displays and is built in the three-level lecture-demonstration 
style current in science rooms fifty years ago. The teacher aRpeared 
\ 
to be well-versed in his subject and a dynamic person, one.who inspires 
students yet one to whom they would come after 9chool with special prob-
lems. Demonstration-discussion methods are used!. and the teacher empha-
sizes exactness of vocabulary and depth of thought. Students feel free 
to ask questions and make mistakes. They say that they do far more than 
the required one hour of homework, for they are interested. A brief 
outline is used for the lesson plan. The laboratory work, one SO-minute 
period a week, emphasizes teacher demonstrations which students care-
fully write up, and some personal experimentation. Club activity and 
individual projects done after school give the most interested students 
a chance to develop techniques of laboratory research. Some advanced 
placement work is done in grade 12, but the school is most interested 
in segregating the low, the average, and the gifted. Then they enrich 
and challenge the most able in basic courses. 
Preparation for examinations.-- Three afternoons each week for an 
hour or longer a group of students, mainly honor-class people, reviews 
for examinations. This program begins in grade 11 and assigns homework 
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as well as practice on old examinations. The voluntary class is led 
by different members of the faculty selected by the principal. 
Outstanding features.-- The philosophy of bringing material to the 
student is different from other schools in this 9tudy. Many of the top 
science students attend the nearby specialized high school which offers 
a greater elect-ive program. The success of the school -is said to be 
based on the large number of students, the honors classes, and the 
drill sessions. 
5. Abraham Lincoln High School 
The school.-- Abraham Lincoln is located in a prosperous residen-
tial section of Brooklyn. Seventy per cent of the 4700 students go on 
to higher education, mainly in the New York City area. This three-year 
comprehensive school favors enriching basic and honors classes rather 
than offering many electives such as advanced placement. The school 
claims it is successful in its present program and does not have enough 
qualified teachers to expand. 
Guidance organization.-- Administrative assistants coordiliiat:e the 
work of the many counselors and prepare special programs for those con-
tinuing on to college. A half-time counselor carries a case load of 
450 students, but does counseling exclusively. Clerical work is handled 
by the guidance office: Much of the filing is clone by student-clerks. 
The counselor sees each student once a term, more often if requested, 
while the grade advisor interviews each failure once a year. A new ad-
visor has been added to interview all students receiving three D's, thus 
' ,, 
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relieving the counselor. An administrative assistant presents to 
eleventh-grade homerooms a series of talks about college selection and 
the ways to prepare for tests. All students are encouraged to take 
College Entrance Examinations and Merit Scholarship tests, and these, 
along with the Iowa Test results and marks, are tabulated by the de-
partment. Students are grouped, the top group earning over 700 on the 
College Board tests and above 93 per cent in other categories. The ad-
ministrative assistant interviews each student, probably seeing at least 
the top one hundred. A list .of colleges has been prepared for each 
ability grouping; these colleges are discussed and applications begun. 
People of lesser ability seek help from the guidance counselor. The 
policy of helping the best and letting others seek information rewards 
the aggressive and gifted. A college guide has been prepared and nu-
merous bulletins are sent to students and parents about colleges. 
Alumni nights, PTA meetings with college representatives, and the Sat-
urday New York University career conferences are all used to disseminate 
information. 
Science education for the able.-- Regular classes last 40 minutes 
and laboratory work takes one period. Pupils consider honors groups a 
privilege, for these students are respected by their fellows, do slightly 
less work but at a more difficult level, and are assured of at least a 90 
per cent average. Students are selected for these groups after one term 
of biology. Other special offerings for the able include membership in 
a laboratory technician group, a biology, chemistry, or physics squad, 
science fair project, or science talent search club. This last club 
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meets during school time for no credit. The course, which may be taken 
twice, reviews the science sectionof the Sunday Times, selected articles 
in Scientific American (all members must subscribe to the magazine), and 
old standard examinations. The teacher often lectures or assigns re-
ports on topics he considers important. The course ends with the De-
cember examination. Projects and individual experimentation are con-
sidered essential to scientific development. Top students are called 
in by the department chairman and receive help with projects in which 
they are interested. Usually those students seeking help will receive 
it. All honors students are selected by the department chairman from 
official records and information from junior-high science teachers; 
there is little coordination with the guidance department. 
Outstanding features.-- The school r s reputation is based upon the 
10 per cent of the student body who are gifted and seek help. Competent 
science teachers and guidance personnel spend· .a great amount of time 
with these people developing research projects and preparing the young-
sters for college. The local science fair and science talent search 
club give specialized experiences to the few who bring recognition to 
the school. Abraham Lincoln is outstanding in science, but its language 
arts program is said to be equally outstanding and is currently receiv-
ing great financial support and attention. 
6. Forest Hills High School 
The community.-- Forest Hills is located in a section of New York 
where the homes cost up to $50,000 and apartments rent for $50 a room 
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per month. While the parents' incomes include the entire salary range, 
the largest nunilier are in the $9,000 to $12,000 'bracket. Many of the 
parents are college graduates and most are in business or professional 
work. They have home libraries and desire the best college education 
for their children. They are proud to see the high school receive 
honors for achievement in matters educational. 
The schooL-- The school has 4500 stude;nts in the top three grades 
and about one hundred ninth graders. Three or four junior high schools 
feed into Forest Hills and are absorbing the ninth grade, but the s.chool 
is overcrowded and operates on three sessions from 7:50 A.M. to 5:00 P.M. 
Class size ranges from 36 to 39. The laboratory period, like all periods, 
is 29 minutes in length. The school day has twelve periods, but the 
teachers come at different times, spend six hours, fifty minutes, and 
leave. There are no department or class meetings. Students receive 
homework four nights a week on a rotating plan, with a minimum of one 
half hour per subject; social and religious pressures limit further 
work. Despite crowded conditions and harassed teachers, the school has 
achieved the following record, displayed on the front page of the school 
handbook: 
New York State Scholarships 1948-1958 Won 433 
Westinghouse: 21 Finalists, 77 honorable mentions, best 
record in the United States for finalists 
National Merit: 32 finalists in 3 years 
College Record: 94 per cent complete college 
Time Magazine: F.H.H.S. among the top 38 in the U.S. 
Faculty.-- There are 172 teachers on the faculty, about 120 of them 
women. Since New York City teachers consider Forest Hills a desirable 
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school, an able and respected faculty has been .assembled. Most teachers 
graduated from a city college and do graduate work, usually in the sub-
ject they teach, at one of the city colleges. and/or summer study around 
the country. A teacher considered outstanding by the faculty often has 
graduated from a. liberal arts college and earned a doctorate either in 
education or a subject area at one of the city .colleges or Columbia. 
He has served on .committees both city-wide and national, and may be an 
officer in a teachers 1 club or author of a book on his specialty. He 
is recognized by his colleagues for his.dynamic teaching, hardwork, 
interest in current material, and ability to get along with others. 
Parent activity.-- ParentaL interest in. the progress of the school 
is great. There is a very active parent organization which publishes 
a monthly four-page bulletin with help from the guidance department. 
Various social activities and meetings are mentioned. The group aids 
the school by donating four scholarships of about $150 each and con-
tributing generously to many .school projects. 
Selection of gifted students.-- Forest Hills might well be con-
side:):"ed a test school for method of selecting and guiding gifted sci-
1 ence students. Paul Brandwein, as chairman of the science department, 
first perfected the existing selection methods only to create another 
system which he felt was superior. This system, in turn, has been re-
placed recently by effective methods !hntroduced by his successor. Few 
schools can show success in three different methods of selecting gifted 
science students. 
Brandwein's plan, which he practiced, hypothesized that high level 
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ability in science is based on the interaction of several factors--
genetic, predisposing, and activating. All factors are generally nec-
essary to the development of high level ability in science; no one of 
the factors-is sufficient in itself. By genetic factors he included 
students with adequate sensory and neuromuscular control, a minimum 
I.Q. of 135 on Henmon-Nelson, a reading score of 15 in the ninth year 
on Nelson-Denny, and an arithmetic score of 12 in the ninth year on 
the Arithmetic Judgment Test of New York City. Predisposing factors 
concern a variety of trait.s grouped under two main types, persistence 
and questing. Brandwein devised two subjective, five~choice instru-
ments, an Inventory of Predisposing Factors and a Man-to-man Rating 
.Scale. The teacher would select his class of top science students on 
the basis of these controlled opinions in addition to an average grade 
of 90 by the student in all junior-high subjects and some evidence 
that the student wanted science as a career. Activating factors in-
cluded contact with an inspirational teacher and opportunities for ad-
vanced training. The teacher was one who had specialized graduate 
training in a science and a personality to inspire students. The stu-
dent llimaatified himself by electing a pr0gram which included honor sec-
tions for enriched and advanced work in biology, chemistry, and physics 
plus three years of advanced science. Advanced science was a labora-
tory program in which students developed their own resear.ch projects 
with minimum help from teachers. 
Although this identification program attracted international at-
tention and the Fa:est Hills students became outstanding in science eom-
- - - ~ - - - --- --- - - -- -- - - ~ - - - I - -- - - ~- - - - ------ ---- --- - - -- ~ 
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petition, the program has changed since Brandwein's departure and the 
rise of new concepts. Many of his ideas are now found in most of the 
schools of this study. The chairman of guidance now feels that all 
methods of identifying science talent early are invalidated but that 
high reading rest scores correlate most highly. The guidance depart:-
ment lists I.Q., reading, and arithmetic scores and junior-high marks. 
It selects the top 5 per cent over-all. 
Guidance of the gifted.-- The guidance program, while not unusual, 
functions most effectively. Guidance personnel are selected by the 
principal for their personal qualities. The counselors are relieved 
of homeroom duties and teach two classes a day; thus remaining in touch 
with classroom problems. Their purpose is to motivate, not discipline, 
and they achieve this by individual interviews. According to the school 
handbook, a student sees a counselor by writing the problem on paper. 
This is placed in a letterbox and the counselor calls in the student 
when he has time. The counselor follows the same randomly assigned 
student group for four years. Records are reviewed constantly and 
youngsters are called in when it is considered necessary. "Late bloomers" 
are given special guidance attention, but proble~ of how to study and 
other classroom difficulties are handled by the subject teacher. Some 
group work is done for college selection. There are various special 
assemblies and meetings arranged by the guidance department, and the 
counselor occasionally sees a group in an English class. 
A large group of specialists supplements the counselor in the 
guidance of the student. There are three deans who have 1500 students 
- - - - -~-~- -- -- - ~~~- ~ 1- ---- -- - - - - --~-- - ~ ~- - - ---- ~ 
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each and handle discipline, programming, and other administrative mat-
ters. They guide when possible, but usually they know only .the top 100. 
There are three full-time college counselors who help seniors with col-
lege and scholarship applications, There is a New York State Scholar-
ship advisor, vocational counselor, military counselor, and the unoffic-
ial, but important, department head who gives special information re-
garding high school and college preparation in his subject field. 
Course offerings.-- Forest Hills offers a rich program for all 
college-bound students. Also it presents a variety of successful ex-
periments in curriculum offerings for the able student under a part of 
its philosophy that it is the schoors responsibility to see that the 
elite are properly educated. Students take one three-year sequence 
and another two-year sequence in foreign language, mathematics, or sci-
ence. The science sequence is general science, biology, physics, chem-
istry, and second-year science. Physics precedes chemistry, as all 
army and navy specialized programs and the Science Talent Search empha-
size physics; examinations for these programs are given in the fall of 
the senior year. All students take general science, 1300 take biology, 
700 take physics, and 1000 take chemistry. One or two low ability groups 
exist in each of these sciences; this grouping is thought to be beneficial 
to all classes. 
Three types of special programs exist for the able science stu-
dent: a planned research opportunity called .advanced science, a for-
mal academic course in honors, and an advanced placement cours·e. The 
planned research seems the most unusual. It was started by Brandwein 
- --- -- - - - ----- ---- --- 1- - ~- - ~ --- -~ - --- -- - - - - - - -
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to answer the need for special education for those who plan to become 
scientists. It includes 40 to 60 of each grade ,who elect the program. 
'It is open to those with grades averaging 85 per cent in science, but 
it was also open to those students with special interests in.science 
despite their marks. The latter phase has been dropped since Brandwein 
left and weakens the idea that able students tend to identify themselves. 
The program is entered in the last half of grade 10 and may continue 
through graduation. It is an extra course, with students working en-
tirely in the laboratory on special projects selected and executed by 
themselves. The teacher guides but does not direct. Experiments in 
which students worked unsupervised in the laboratory showed that little 
work was accomplished. The. course mark. is based upon monthly reports; 
production is not a criterion. Special, well-equipped rooms are avail-
able and work may be done in any science. The projects indicate mature 
work closely approaching college research. The Science Talent Search 
projects formerly were done here, but now advanced science students 
tend to perform less showy research and the Science Talent Search 
projects come from honors class~s. 
There are no honor groups in the first h&lf of biology, as the 
junior-high records vary greatly. In the second half of biology and 
all physics and chemistry, 5 to 10 per cent of the students are in 
honor groups, which are enriched and have constant library research as 
well as a term paper. :Films play a small part in science work, but 
live materials are used _a great deat in the laboratories. There is no 
department test, but the lowest mark in an honor group is 90. Through-
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out the school, honor students carry :Eive majors and then elect either 
advanced science or a guidance course for the last half of grade 10. 
This guidance course includes career sel~ction, scholarship prepara-
tion, and work in self-evaluation. I~ claims to de~elliop school leaders. 
The advanced plac.ement students are selected in grade 10 and have 
accelerated mathematics, social studi~s, and regular physics in grade 
11. i In grade 12, students have college-type mathematics, college 
European history, and college chemistiy. .An advanced biology course .. 
is offered for those. who have four otJier science courses. One varia-
tion permits the top 32 science students to take physics as a sixth 
major in grade 10, chemistry in grade 11, and advanced placement chem-
istry and/or biology in grade 12. 
Programs for able science students outside the classroom appear 
I 
to be relatively insignificant. There is little club activity, and 
I 
trips and summer opportunities are limited. The Museum of Natural 
History has a few summer jobs. One girl gained an interest in science 
from the sunnner work at the Museumls genetics laboratory, which has led 
to her major at Cornell, an N.S.F. gr~nt, and the publishing of a sci-
entific paper while still an undergraduate. 
' Operation of honor classes.-- The honors and advanced classrooms 
have traditional furniture and in-room lockers. Charts are old and 
well-used. Second-year classes have question-and-answer presentations· 
on the assigned reading; correct vocagulary is stre.ssed. Teachers use 
seating plans frequently. Stress is placed on challenging and defend-
I 
ing statements, thus training the students in relating information. 
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Connnents by the teacher are noted down as if in lecture. Students do 
much work on class topics in laboratories of the advanced science 
course. Classes meet five times a week, including laboratory. 
Outstanding features.-- Overcrowding, three sessions, 29-minute 
classes, no double laboratory periods, half-hour homework assignments, 
and limited extracurricular activity ire overcome by a variety of ad-
vanced and research offerings, the· organizational and teaching ability 
of a few, and the comp·etent hard work :of an able and motivated fae.ulty 
and student body. The key to success,: as stated by thos.e at Forest 
Hills, is to put an outstanding teacher in a course that challenges 
the able student. Administrators advise not to set the program first, 
but to get top teachers. It may well be that the program is but a 
vehicle for the teacher and student to get together in significant ed-
ucation. 
B. Medium to Small Comprehensive Schools 
l. Kenmore Senior High School 
Th\? .connnunity.-- Kenmore is a better-than-average residential sec-
tion of Buffalo, New York. The typical parents have income between 
$6000 and $8000, and work in white-collar jobs in downtown Buffalo or 
at the nearby university. School administrators and teachers have es--
tablished a standard of excellence, motivati.on, and enrichment at the 
school; the parents have backed this standard, for they are most inter-
ested in academic success for their children. Forty-six per cent of 
I 
the graduates enter four-year colleges. 
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The school.-- Kenmore is organiz~d in a pattern much like a col-
lege. The 2400 students, in three grci.des, are la;t:gely responsible for 
their own futures. Parents do not have to approve courses of study. 
Marks are reported quarterly to parents. The year's marks are based 
entirely on the final exanrinations; classes are geared to this approach. 
Clubs and social activities meet in the evening; nothing disturbs the 
academic activities of the day. 
Classes are comprised of about 28 pupils each and last 55 minutes. 
If students major in science, they must elect three mathematics courses 
and three science courses. About 20 per cent of the students are in 
honor sections. 
The faculty.-- The _group of 65 men and 45 wo!llen have a scholarly 
background and a desire to make their :courses stimulating. Most of 
the teachers have master's degrees in:the subject they teach and many 
are attending summer programs or night courses. Teachers of honor 
groups are selected by the principal on the basis of pas.t achievement, 
interest, enthusiasm, and a minimum of three years 1 experience. Sal-
aries range from $4300 to $7740, rising in $300 increments, and are 
considered among the best in the area< There are no differentials and 
no six-year preparation salary scale.; Teachers may earn up to $400 for 
; 
' 
supervision at socials and $7 a night:for club work. 
Guidance services.-- The staff i~ composed of three full-time 
counselors and two teachers who work part-time. A full-time case load 
is 500, but counselors interview only'those students who seek help. A 
' . 
fall questionnaire indicates which pu~ils want help with school or per-
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sonal problems; teachers refer others when warranted. Course selection 
and guidance services are explained to all tenth graders. At the end 
of the eleventh grade, students learn about college board examinations 
and other college information, while in.grade 12 college applications 
are completed. Information is presented by counselors speaking during 
English classes. All paper work is done by secretaries in the school 
office. Follow-up information is gained by questioning college repre-
sentatives: Parents of sophomores hear a series of four panels on vo-
cationsJ meetings to discuss college selection are for parents of juniors. 
About 20 per cent of the eligible parents attend these meetings. 
Blue circle (honor) groups in science.-- Honors groups are first 
selected by the junior-high science and guidance teachers at the con-
clusion of three strong courses in science. Individuals may drop out 
if they wish. Other groups are formed after high grades and I.Q. have 
been shown and the science chairman has checked with the guidance coun-
selor. Students in these groups follow a basic text but receive addi-
tional information. They give two demonstrations each semester and an 
honors paper which takes them into the N .S .F. loan library and often 
into the college library. Courses are taught on a near-college level 
with emphasis on vocabulary and formal technical material. 
Support from industry.-- Industry supplies many guest speakers, 
demonstrations, and equipment to supplement courses, especially in 
phys.ics. Field trips during school time are not considered valuable, 
but evening programs from 5:30 to 10:00 P.M. have included industry., 
sponsored dinners, plant tours, and special lectures for teachers and 
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gifted students. Films are used only when they are outstanding, and 
they usually present industrial applications. of scientific principles. 
All ar~ borrowed from industry. 
Extracurricular activities.-- An extensive club program functions 
on Thursday evenings from 7 to 9 P.M. A student can be in only one 
group, and these clubs are limited to twenty members selected by the 
faculty advisor. The four subject-matter science clubs receive a great 
deal of help from local scientists and develop projects for the Science 
Talent Search and Science Congress. The Science Congress has students 
present a lecture-demonstration and a project -at the University of Buf-
falo. Winners receive recognition equal to that of st.;tr athletes and 
continue on to state competition. 
Summer activities.-- Summer school offers both remedial and ad-
vanced courses. An honors student may take a course in science for 
four hours a day for seven weeks, thereby enabling him to take au ad-
ditional course the next fall. Many science students do this, while 
about 10 per cent works in science laboratories. Four students each 
year receive summer scholarships for study at the local Cancer Insti-
tute. Projects. begun here often win science competitions. Twenty stu-
dents attend a mathematics institute with college professors at the 
University of Buffalo. 
Outstanding features.-- Teachers and visitors alike coment on the 
academic atmosphere and the high quality of work performed at Kenmore 
High School. A superior junior-high program gives students the founda-
tions of study methods and science information. An academically talented 
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faculty spends many hours developing challenping lessons rich in sub-
ject matter. Teachers are encouraged :to keep learning through local 
courses, industry cooperation, .and summer programs. Club programs and 
sli!llller opportunities provide much enrichm,ent for the gifted student. 
2. Allentown High School 
The community.-- Allentown is an industrial and educational center 
in eastern Pennsylvania. There is strong feeling between the Pennsyl-
vania Dutch of the public schools and the Catholics of the parochial 
schools. While the parents of the students are largely factory workers 
with little formal education, 25 per cent of the graduates of the public 
high school enter four-year colleges. 
The school.-- The entire school system has organized a program for 
able students that has been functioning in elementary school for thirty 
years. Recently, a comprehensive program has been developed for the 
high school. The three-year school has 3000 students in three grades, 
organized into classes of about 26 students each. A period lasts 50 
minutes and each laboratory science has seven periods per week. The 
school prides itself on its organization and hard work. 
The faculty.-- This group of 90 men and 60 women is led by an ad-
vanced placement committee whose members haye taught for many years. 
Most teachers of the gifted graduated fromBrotestant liberal arts col-
leges and some have doctorates from local institutions. The adminis-
trators cite scholarship, enthusiasm, and willingness to work many 
extra hours as attributes of their top teachers. Salaries of $4000 to 
$7900 are the best in the area; department heads receive $400 addi-
tional plus half a teaching load. Guidance personnel get extra pay 
since they work an eleven-month year. 
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Selection of gifted students.-- Elementary school selection is 
based on an Otis I.Q. of 125, Iowa Test scores two years accelerated, 
a WISC of 130, and the teacherr$ recommendation. In high school the 
gifted must have Iowa Test scores of 20 in the related subject area, an 
I.Q. and other standardized scores in the 90 percentile, grades of B in 
related subjects, and the teacherrs recommendation. The school feels 
that bright underachievers should be helped but not included in honors 
or advanced placement work. 
Guidance of the gifted.-- The guidance program is organized with 
a man and a. woman counselor for each grade plus some part-time help. 
These people are professionally oriented and do much individual coun-
seling. Testing, clerical work, and information dissemination are 
handled by others. Early identification and underachievement are two 
guidance problems with the gifted, but it is felt that no special guid-
ance should be given the gifted as a group. Teachers of advanced place-
ment subjects meet regularly with the director of college preparatory 
studies and this inner faculty gives the students much help. 
Science program for gifted students.-- There is an honors program 
in biology, chemistry, and physics, and advanced courses in biology, 
chemistry, and human biology. An experimental program of ninth-grade 
biology is·being tried, but science teache:t;s feel it unwise since the 
youngsters are too immature and much additional equipment must be eought. 
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Honors students in the basic sciences do a minimum of eight hours of 
outside preparation a week. Students may take only two advanced place-
ment courses as seniors, since the work is considered too time-consuming. 
Those whose marks are below 85 per cent are not eligible for gifted 
groups and consequently are transferred at term 1 s end. The advanced 
placement biology program is presented by lecture and discussion. The 
teacher formerly taught the course at college, and it covers classical 
zoology-botany enriched by several field trips. The teacher feels that 
the field trips, 100-minute laboratory periods twice a week which al-
low all students to do dissections, and many films more than offset 
the relative lack of comprehensive library work. Two college texts 
are used> and several papers are required each term. 
Laboratory work for the gifted.-- School facilities have improved 
with the addition of $9000 of physics equipment. The department chair-
man has made 75 wall charts for a biology course and prepared a 200-
page laboratory manual, as he has not found a suitable commercial guide 
for honors classes. Henry Holt Publishing Company supplies workbooks 
and texts for the other science courses. 
Extra activities for the gifted.-- Several science clubs meet 
during school time. The regional science fair> with resultant public 
pressure, is creating school problems. Students feel that two hours a 
day for two years is needed to· prepare a winning project. This program 
competes with advanced placement work. Since some students and educa-
tors consider the advanced placement courses more valuable, many top 
students fail to enter science fairs, and the school appears to be pro-
clueing poorer science students. 
Outstanding features.-- Allentown High School achieved former 
greatness u~der a system of early, careful selection and guidance by 
the able guidance and science instructors. Enriched basic courses 
65 
were followed by a human biology course. Much laboratory work and 
great amounts of teacher time gave the individual student the knowledge 
to do well in science competitions. Industry, colleges, and films en-
riched the program. The present .program integrates the learnings of 
all gifted students through all grades, but there has been less public 
recognition for such activities as individual research and participa-
tion in science fairs. 
3. James Munroe Eigh School 
School and community.-- James Munroe is a high school of 3500 stu-
dents located in the Bronx borough of New York City. The family income 
generally ranges from $6000 to $12,000 and the parents are employed in 
established business and minor executive positions. The community is 
settled and few of these people move while the children are in school. 
About 72 per cent of the graduates continues into some post-high-school 
training; 60 per cent enters a four-year college, usually within 50 
miles of school. Honors classes have more than 35 students per class, 
while regular sections have 32. The 142 teachers have been educated 
in New York City and receive the .salary paid to all City teachers. 
Grade size varies, with 1000 in grade 12, 1300 in grade 10, and but 500 
in the ,disappearing ninth grade. 
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Selection of able science students.-- Administration selects 180 
of the 1300 tenth graders for honors sections based on an I. Q. over 
120, two years acceleration of arithmetic an<;l reading scores on the 
Iowa T-ests, teacher recommendation, and science. marks. One super-honors 
group and four honors classes are formed. These students work harder 
and achieve slightly lower marks than they would in regular sections. 
Students not achieving, despite potential ability, arereplaced after 
half a year. By grouping the super-honors people, it is felt that 
these few achieve higher marks on national examinations than they would 
otherwise. 
Program_ available to the able science student.-- Enriched biology, 
physics, and c~emistry are offered in high school and a radio course 
is an elective. Physics in grade 11 is considered difficult, but this 
year 1 s honor group had 15 scoring in the 90,1s and the remainder in the 
80 1 s on Regents Examination. Phy13ics, it was stated, improves the 
chemistry and is more necessary for competitive examinations which 
come in the fall of the senior year. The last half of the senior year 
the gifted take advanced placement chemistry or biology for five periods 
in addition to honors chemistry. The advanced chemistry is theory at 
more advanced levels but it does include 15 college laboratory experi-
ments. The biology uses a college .text and covers 18 chapters exclusive 
of classification. The biology laboratory emphasizes microbiology. 
Eighty per cent of the students take advanced placement examinations 
with satisfactory results, but this is not.a requirement of the ad-
vanced placement courses. 
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Extra activities available.-- The biology department has success 
with a school science fair. Projects· are developed after school in 
the biology club -or with individual teacher help. In grades 11 and 12, 
students may ent.er a physical science research club and participate in 
a science congress. A service science club helps the physical science 
laboratory. instructors prepare demonstrations and works in the labora-
tories. The Columbia School of Engineering has a Saturday morning pro-
gram which is considered most valuable to the three boys entered, but 
surrnner and part-time jobs are few ancj. of doubtful value. b:eflont, the 
American Chemical Society, and other scientific organizations arrange 
school assemblies which are considered excellent motivational programs. 
Films are little used in clubs o;r- classrooms, as all science work is 
done at a rapid pace and most films are inappropriate. 
Laboratory work.-- Well-trained teachers and an able laboratory 
instructor have devised a series of experiments and invented or impro-
vised equipment so that honors groups do work at near-college level. 
superior students work individually with the laboratory instructor and 
many go on to win science competitions. 
Outstanding features.-- A small group of students is selected from 
the hundreds who will go on to college. These few are further divided 
so that the top 2 per cent of the school is in a super-honof.s class 
which is enriched through four science courses and membership in after-
school research work. The best of these students conduct research in 
the physical sciences under an outstanding laboratory instructor on a 
near-tutorial level for two years. Three students attend a program at 
Columbia on Saturdays~ 
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4. Parkland High Schoo'l 
The community.-- The school is located in a pro.sperous community 
outside .Allentown, in eastern Pennsylvania. In the town mix the pros-
perous business and professional people of the city and the successful 
farmers of the Lehigh Valley. Fifty-two per cent of the graduates 
enter post-high-school education; most of whom attend four-year colleges 
within 200 miles of home. Those not college-bound return to the farms 
or work in swall shops in the city. 
The school.-- The building is new with spacious rooms, many cor-
ridors and display cases, a luxurious office suite, and a modern audi-
torium and gynmasium. Of all schools vi.sited in this study, Parkland 
has spent the most money on showy educational accessories. There are 
six grades~ 200 to 300 students per grade, and classes of from 35 to 
40 students each. Classes last for 45 minutes, with double periods for 
science laboratories. 
The faculty.-- There are 42 men and 21 women teachers, many of 
whom came from the Lehigh Valley and were trained at the local teachers' 
college. The salary is considered among the highest in the Valley, 
rang:i,ng from $3900 to $6600 fQr a bachelor 1 s degree and up to $7200 for 
a master's degree plus 30 hours. The annual increase is from $200 to 
$300. Guidance counselors receive a $200 differential; department heads 
have one less class a day. 
Parental interest in the school.-- The parent-teacher organization 
is an active social group which supports many school activities but 
gives little aid to gifted students. The parents favor grouping of 
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students by ability but grouping is not yet ~eeded. There are no meet-
ings or special programs. for the parents of able students. Twenty per 
cent of the school budget is used for science supplies; parents feel 
this is money well-spent. 
Selection of gifted science students.-- Selection is done by en-
couraging all students to build science fair projects and then choosing 
the students with the most promise. This procedure is different from 
selecting those of high potential as determined by objective tests. 
The results, however, are quite similar, for both methods select those 
with potential ability and the drive to excel in indb.;ridual advanced 
.study in science-. 
Guidance of the gifted.-- As the grades are small, there are no~ 
enough students to fo-rm honors groups. All students receive similar 
guidance department attention. All have: the same counselor for six 
years, attend periodic meetings relative to guidance services, and all 
spend about five hours a year in private conferences with the counselor. 
The typical interview is less than 30 minutes long and is counselo~­
structured. Problems of college admissions and course selection take 
70 per cent of the interview. In this small school, the gifted student 
receives unofficial guidance from the entire science faculty. Some 
staff conferences are held to improve the education of the gifted stu-
dent. The school maintains detailed anecdotal records and uses them 
in guidance work. The guidance program wo:uld be rated highly by cur-
rent professional standards, but the gifted student receives the most 
help from the personal attention of one coo:mselor and science teacher 
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who are interested in aiding gifted students. 
Science program.-- The program is typical of that found in any 
good, small, comprehensive high school. Science is required through 
grade 10, biology, physics, and chemistry are popular electives. Able 
students do extra work in enrichment activities and science fair com-
petitions. Lessons follow a basic text with few demonstrations. Home-
work is planned to take five hours a week, but, according to students, 
about two hours are actually required. Able students bypass some parts 
of a course and work on special projects or reports. Each able student 
makes three reports to the class each year for which he must do exten-
sive reading in advanced texts. Teachers credit the success of able 
students to the advanced reading, the extra work performed as stockboy 
or teachers 1 aid, and to .science fair competition. 
Science fair.-- The extracurricular activities center around the 
science fairs--loca],.,regional, and state. The science department chair-
man heads the regional science fair committee which has created fierce 
competition among the schools. Newspaper publicity, community rivalry, 
prize-winning fair exhibits in the school halls) and $30, oo·o in scholar-
s hips motivate the 30 per cent of the school population who enter com-
petition. Preparation is estimated to take an hour a week after school 
and eight hours a week at home for about six months. Many winners com-
pete with different versions of the same project for their last three 
years in school. Most able students enter competition and the project 
replaces term papers. 
Other science activities.-- Many other activities guide and educate 
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able students. Summer work in industrial lal;>oratories helps 5 per cent 
of the able to meet scientists and learn teGhnology. One field trip a 
year is available to able students. The slide rule and science clubs 
are joined by able students who can stay after school for meetings. 
Regular library assignments are given weekly in science classes, and 
good school and science roBm libraries are available. Some students 
even go to Lehigh College to use the library. Encyclopaedia Britannica 
films in chemistry and physics are used in all classes; every student 
.sees at least twelve films a year. The films appear to be well-inte-
grated with the class work. 
Class observation.-- The classrooms visited were very large, un-
crowded, and well-equipped. Class operation, student reports, and ex-
hibits emphasized showmanship. Several pages of textbook material were 
covered during the class, and textbook exercises were assigned for class 
and homework. 
Outstanding features.-- Parkland emphasizes public display. A 
11 favored community" desiring college education for their children se·es 
an expensive school plant. Professional guidance is supplemented by 
personal attention to the projects of gifted science students. A good 
variety of enrichment activities, excellent equipment, and adequate 
teaching motivates students. 'The display of the science fair creates 
public support and motivates students to make special advanced studies 
and to present their findings publicly. 
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5. Far Rockaway High School 
The community.-- Far Rockaway is a city under 50,000 population 
on Long Island whose residents work in downtown New York, 20 miles away. 
The parent.s are professional people or successful businessmen with 
local pride in their connnunity. About three fourths of the high-school 
graduates attend·further education; 68 per cent enter four-year col-
leges. 
The school.-- The high school is crowded, with o~r 600 in each 
of the last three grades and about 200 in grade 9. There are 29 classes 
I 
for able youngsters in a maximum learning program (MLP) with class size 
averaging over 30; regular clas.ses have nearly 35 students per room. 
The 99 teachers, 55 of them men, are ·on the N:ew York City pay scale and 
have been educated in the greater New York area. Superior outside sup-
port of science education and a well...:organized guidance department make 
this school high in production of gifted students. 
Parental interest.-- The Rockaway Academy of Science is composed 
of a group of interested parent-scientists who sponsor extracurricular 
science activities. Students are grouped by interest? and work on ex-
periments with scientists at night in converted laboratories. Science 
exhibits are presented by these students and special lectures are given 
by professionals. A few students have continued their projects, work-
ing at a local research laboratory in the summers, or at Woods Hole or 
Jackson Memorial Laboratory as well as at the Engineering school at 
Columbia. The projects resulting from the' interest of this parent group 
are considered the biggest contribution to the education of gifted sci-
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ence students at Far Rockaway. 
Selection of special science students.-- The top 15 per cent and 
the lower 20 per cent of the students in over-all ability are placed 
in special classes. The top divisions are selected from .a group scor-
ing in the upper 10 per cent on the Differential Aptitude Tests and 
Iowa Tests,. arithmetic section of the Stanford Achievement Tests, all 
given in grade 9. Marks and teacher judgment based on daily work form 
the final criteria. Special guidance in the sciences is given by the 
science department chairman, while general and .special guidance in 
other areas is handled by .the coordinator of guidance aided by the 
special college advisor and others as needed. The guidance coordinator 
has a CAGS in guidance from Columbia, 26 years 1 exp-erience in guidance, 
and is highly regarded by students and faculty. The science chairman 
has an M.A. in chemistry, teaches part-time in college, reads widely, 
and has a dynamic personality. The competence and interest of the 
faculty are reflected in the respect and activity of the students. 
Program for able science students.-- The regular courses are of-
fered in grades 10 to 12, and advanced placement chemistry and mathe-
matics are offered in grade 12. MLP groups have many extr·a reports; 
the biology class does a term paper on a famous scientist illustrating 
research methods and scientific .approach, and the students follow this 
with a formal home experiment lasting several weeks. A project room 
is available to 10 to 15 top students who work under teacher direction 
on self-selected projects of high quality. Teachers of able students 
··attend courses each summer, such as the Esso Program and the National 
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Science Foundation, to gain new ideas. Students, too~ are encouraged 
to attend any of the. nine N .S .F. summer programs for students. 
_Class _observation.-- The classes observed met in rooms that were 
crowded. There. was laboratory space at the back of the room and the 
37 students sat in the front part for regular classes which were lec-
tures or recitation periods. A few demonstrations were given. Lab-
oratory experiments were done by pairs of students. Teacher lectures 
and class discussions were stimulating, with evidence of diversified 
reading by students and able leadership by the teacher. 
Outstanding features.-- The most significant part of the education 
program for gifted students at Far Rockaway is the great amount of 
leadership, inspiration, and research opportunity offered by the Academy 
of Science and the quality of education and project-room. opportunity 
for able. students at the. school. 
6. New Brunswick High School 
The community.-: This city of 100,000~ located in central New 
Jersey, is so typically American that it is often studied. Here is an 
educated minority of high-salaried professionals who work in large in-
dustry or at Rutgers College.. Nine per cent of the population is col-
ored and a large percentage. trace their origin to southern Europe. 
The school.-- This comprehensive~ three-year school is overcrowded 
by its 1700 students. It operates on three shifts~ with half of the 
students arriving by bus from nearby towns-. Six curricula are offered 
to provide for all students, with 26 per cent of the students entering 
.,. 
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four-year colleges. Ea.ch room has 28 students and limited facilities; 
a period lasts 43 minutes. College prepara:bury students in science 
have two double periods for laboratory and three periods for recitation. 
The faculty.-- The 35 men and 51 women have come from colleges 
within 300 miles of the city. Many of the most able joined the faculty 
during the depression and developed the present program. So:ine have 
normal-school certificates while the typical science or guidance person 
has one degree in education and another in the subject he teaches. The 
salary scale ranges from $3500 to $7800, with increments of $200 to $350; 
department heads receive $600 extra and have ligheer teaching loads .. 
Grouping.-- The guidance department has developed· many grouping 
methods and feels these are the key to the school's success in educat-
. ing gif.ted science students. Identification is done in lower grades 
by intelligence testing, Iowa Tests, and teacher ratings. In grade 9 
the Henmon-Nelson Intelligence Test and the Differential Aptitude Tests 
are administered; 'a reading rest is given in grade 10, and the Otis In-
telligence Test, the Kuder Preference Iowa Tests, and the College Board 
Examinations are given in grade 11. This is one of the most extensive 
testing programs observed in these study schools, and the value to the 
student is questioned. Homogeneous grouping and course scheduling are 
handled by the guidance department based on tests and marks in all sub-
jects. One group .of 30 students was kept together from grade 7 through 
grade 10 and received an enriched program. . .Another group, now in grade 
10, was selected in grade 6 on the basis of potential abilities as 
shown by intelligence rests and teacher ratings, but poor marks. It is 
.•· 
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now successfully doing honor wo;r:-k. A third group·, testing two years 
below average in subject TI¥Ltter but with 125 I.Q. in. grade 6, was 
brought together fromvarious parts of the city. Its present tenth 
grade achievement is now two years accelerated. School officials fee·l 
that youngsters dislike the competition, but in such groups the inten-
sive and enriched work develops the student. Ce>lleges are more ·inter-
ested in students from special classe·s than their senior class rank. 
Guidance of the gifted.-- Typical of many study schools, New Bruns-
wick does no special guiding of the gifted through the guidance depart-
' 
ment; this is handled by the departmen~ heads. All college preparatory 
students see their counselor for course planning and some may have up 
to 20 interviews. · Counseling is not client-centered and deals with 
academic problems only. 
The counselor.-- There are three full-time coB.nselors, each of whom 
carries a case load and all paperwork for 600 students. They are grade 
counselors; thus the student has a different counselor each year. This 
organization·was unusual in the study schools, but was justified by the 
ruperior contacts developed when the same person does the job and the 
college placements. The counselors have had many courses in guidance, 
and all have master 1 s degrees in guidance, with one approaching a doc-
torate, but their orientation is toward how to pass subjects and to 
get jobs. The twelfth grade counselor has a college preparatory club 
for tenth graders, speaks in English classes about College Board Exam-
inations, and is.developing an early-admissions program with Rutgers, 
thereby gaining some continuity in the guidance program. 
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Science education of the gifted.-- The department philosophy is 
one of independent work and experimentation,at a challenging level with 
proper materials. Able laboratory science students spend five hours a 
week on homeworkand must use several college .texts besides the high-
school book. Special repo.rts on recent science developments are based 
on reading journals found in the room, school library, or Rutg·ers col-
lege. Three major outside reports, often with demonstrations, are 
given each year by each student. Subjects are selected by students, 
but help is often obtained from local scientists in colleges or indus-
try. Laboratory work in school "occupies 172 minutes a week; there are 
no busy-work jobs for students. Eive science clubs limit their member-
ship so that all students may take an active part. Thirty per cent of 
the students work or do vohmteer projects related to scientific ad-
vancement in laboratories, camps, or hospitals during the summers. Pro-
grams offered include the advanced placement chemistry, as described in 
the April 1959 issue of Science Teacher, and the M.I.T. physics course, 
introduced this year. Film series of the Encyclopaedia Britannica on 
biology, chemistry, and physics, in addition to the M.I.T. series, are 
used to show experiments not available in the school. All students 
enter the school science fair and many enter national science competi-
tions. 
Science talent search.-- This program is developed from.about 40 
students who volunteer and who have an LQ. of about 135. Ten per cent 
completes the work and these students havebeen very successful in 
national competitions. The winners come from all backgrounds, children 
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of janitors and factory workers and sons of,college scientists, but 
all have intense interest in science begun long before they reach high 
school. 
Science and the community.-- New Brunswick feels much of its suc-
cess with gi£ted science students stems from a public relations program. 
A school show is staged one night each fall when all departments demon-
strate to the public what is expected of students in their courses. 
The PTA gives commencement awards in science; industry has also given 
prizes and scholarships. This program began with the parents and led 
to where they worked. The Chamber of Commerce was also used. The most 
successful program is with field trips to local industry. Different 
industries have been used, the approach being based on industry;community 
relations, the school as a source of workers, and freedom from small 
requests by individual students and teachers. The program is a series 
of lectures, demonstrations, or visits on aspects of research helpful 
to the schools .. These evening lectures were preceded by industry-
sponsored dinners. They were first given for science teachers; now 75 
students take one day for such a trip. Some trips are specifically de-
signed for 11B11 students. All students experience well-organized field 
trips, preceded by briefings and followed by assigned reports. There 
may be four trips a year for each student. All this work motivates 
the able, presents enriching material, and develops student-scientist 
contacts and cooperation. 
Successful features.-- The heterogeneity of the community has been 
met with a variety of successful homogeneous grouping programs, proved 
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successful by an extensive testing program. A capable staff encourages 
honor students to study extensively in adva~ced texts and to utilize 
library and industry resources .. Much laboratory work is done at a chal-
lenging level, yet students are encouraged to develop in depth their 
own interests. Community support is developed through parent contact 
and industry-college cooperation, especially in field trips. 
7. New Rochelle High School 
The community.-- New Rochelle is a city of 70,000 located 30 miles 
outside New York City on the Connecticut shore. Large sections of the 
city contain homes costing $25,000 to $50,000 owned by successful busi-
ness and professional people with high ambitions for their children. 
There is much pressure on the schools to have students accepted at 
socially approved colleges. Sixty-n:i_ne per cent of the graduates enters 
degree-granting institutions. The city does have a number of factory 
workers, and nearly 10 per cent o.f the population is colored. There 
are foul! parochial schools in the area and the College of New Rochelle. 
The school.-- The building looks like a castle complete with pond 
and landscaped surroundings. Although attractive, the structure is not 
functional. The three-year school has 2100 students and expects to 
grow to 3000; hence, a new addition is being built. At present, the 
school is on double sessions. Maximum salaries for teachers reach 
$7500 fo.r an A.B., $8000 for an M.A., $8500 for an M.A. plus 30 hours, 
and $8800 for a doctorate. Department heads receive a $500 differential 
and only half a teaching load. Classes contain 25 students each. The 
school philosophy favors homogeneous grouping and the treating of a 
few subjects in depth. 
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Selection of the gifted science students.-- Each student takes a 
Nelson-Denny and a California Test of Mental Maturity in grade 9. Homo-
geneous grouping, begun in the junior high, is refined by these tests 
plus junior-high grades, so that college-bound students are in one of 
four tracks. Track I is for students with an I.Q. over 125, a reading 
ability 3 to 5 years accelerated, and B+ grades in all subjects. They 
are receiving enriched science in grade 8 followed by biology in grade 
9, enriched science through grade 11, and advanced placement in grade 
12. Track IV contains those students with an I.Q. below 100 whose 
parents insist tliat the children go to college. A seven-and-one-half-
week public sunnner school, tutoring, and many conferences with guidance 
personnel still fail to get these people into college in many cases. 
Guidance of the gifted student . ..__ There are seven full-time coun-
selors and a department head who divides the case load so that each 
has an alphabetical part of a grade which he keeps through graduation. 
A gifted student receives no preferred treatment. All counselors have 
degrees in guidance. They use a variety of techniques and maintain 
professmonally-desirable relations with the students. Interviews are 
held in private offices during study time and after school. Each stu-
dent sees his counselor for four half-hour sessions a year and other 
meetings at counselor or counselee initiation. Small group meetings 
are held concerning common educational problems. Larger meetings are 
ar~anged to give college information, and class meetings are held for 
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general orientation. Career nights and col~ege nights are held for 
students; outside representatives are present. The guidance department 
sponsors two meetings for parents of college-bound juniors and one for 
parents of seniors. An active PTA has monthly meetings as well as four 
sessions to visit teachers; all this is coordinated by guidance officials. 
All students take the College Entrance Board Examinations in grade 11. 
There is a great deal of clerical work which the counselors do them-
selves, as the department has no secretary. 
Course offerings in science.-- All science classes meet for seven 
40-minute periods a week, two double laboratory periods, and three dis-
cussion sessions. Each instructor has four sections. There are 22 
college-bound sections of biology homogeneously grouped by total abil-
ity. Several top groups include those with both ability and interest 
in science; they receive the regular and enriched work. One honor 
chemistry class exists, with students selected by ability and interest 
in mathematics and science. It covers regular and advanced chemistry 
which includes some topics usually covered in college. Honors physics 
is a similar offering in grade 12. There is a second-year enriched 
twelfth-grade chemistry class limited to 20 students; regular classes 
contain 25 pupils. This group does work equal to advanced placement, 
but the school proposes to add advanced placement when it can schedule 
two periods a day and, a three-hour laboratory period. 
Physical facilities.-- Texts are new and varied so that all will 
have reference and study material. Laboratory equipment, while old, is 
in excellent condition. The rooms are dark, lack office and storage 
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space, and contain furniture far 'outdated. Plans call for eleven new 
laboratories, an advanced student laboratory to house special student 
research, and a greenhouse on the roof to supplement biology. Advanced 
placement courses are already organized and require the completed build-
ing and additional teachers. 
Extracurricular activities for the gifted.-- The science talent 
search is not emphasized, but a few students work with the department 
head. The department's philosophy is to give students help only when 
they ask for it. A science fair is not held, since projects tend to 
become the work of teachers rather than of students. Each science has 
I 
a club which meets only twice a month because of lack of faculty time 
and the double sessions. The Science Club 0f New Rochelle, aP'rivate 
group, brings together scientists of the community and students ranging 
in age from 8 to 17 on Friday evenings in the school laboratories. 
Most of the Science Talent Search winners are members of the club. 
Outstanding features.-- Lack of laboratory space and double ses-
sions do not prevent superior science education at New Rochelle. Classes 
of 20 to 25 students and seven 40-minute periods give individual stu-
dents time to learn science. The four periods of laboratory each week 
in each science might explain how an otherwise basic science program 
achieves suce;ess. Teachers are well-educated in science and are most 
active in attending special courses and summer schools to keep abreast 
of latest developments. The Science Club of New Rochelle is an outside 
support to science education. The guidance department gives much in-
dividual help and is organized in a professionally-desirable pr0gram 
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o.f well-trained full-time personnel with reasonable case loads. The 
guidance-science combination emphasizes the individual, and these able 
students, backed by social pressures, achieve high ratings in competi-
tions. 
C. Specialized High Schools 
1. High School of Science, Bronx 
There are three specialized high schools included in this study: 
Bronx Science, Stuyvesant, and Brooklyn Technical. Bronx Science will 
be discussed in greater detail,. as many features common to all three 
are not found elsewhere; only differences and typical or outstanding 
aspects of programs will be considered while discussing the other two 
s_chools. 
The school.-- The school has recently moved into a new building 
located in the Bronx borough of New York City. The three-year school 
plans to accommodate 3000 students selected from New York City on the 
basis of grades, recommendations, and performance on a special examina-
tion. The new building has a greenhouse, spacious laboratories con-
taining quantities of the latest equipment, a planetarium, new func-
tional school furniture, and much storage room. 
The students.-- Selection of students is made on the basis of 
junior-high records. In grade 8 or 9, all testing has been done and 
minimum standards involve an I.Q. over 120? achievement scores in Eng-
lish and mathematics over two years accelerated, an over-all academic 
record over 85 per cent, a score of 145 out of 220 on a special city-
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wide examination designed to select people for specialized high schools, 
evidence of interest and talent in both science and mathematics~ and 
the principal's recommendation. An interview may be given at the pro-
spective student's request and will be used in the evaluation. All 
students plan to enter college. 
The faculty.-- The group of 63 men and 50 women have been selected 
from throughout the city to teach at Bronx Science on the basis of their 
scholarship, interest, and ability in teaching stud.ents. Many have J?h.D. 
degrees in their subject and all haye M.A. degrees plus a few education 
coursep. Full-time guidance personnel tend to have a Ph.D. in educa-
tional psychology or guidance. Most of the teachers have taught for 20 
years and there is a growing concern over the lack of qualified replace-
ments. Few applicants have the necessary subject knowledge and fewer 
are willing to spend the extra time developing stimulating lessons and 
much:-needed new laboratory experiments. Within the past few years· New 
York City has adopted a single salary scale with no Ph.D. level and no 
extra pay for extracurricular academic activity such as club work. 
The relative loss of money has embittered some men teachers and stopped 
the club program. The six-year maximum of $8400~ while not the best 
as compared with the wealthy New York suburbs, holds most of the faculty. 
Department heads receive $1195 above their teaching salary. 
The parents' group.-- While families are scattered throughout New 
York City, the parents have an,. active group composed of professional 
people and monied businessmen. It aids the school by financial support 
of needed programs and provides a social worker for the school, but is 
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of most value as an influence in the community. Its efforts s.timulated 
the building of the new school, and complaints haye enabled a new series 
of texts to be purchased. Outside expert.s are obtained for guidance 
programs through parent contacts. School administration considers the 
parent group a great asset to the educational program. 
Guidance department--org~nization and meetings.-- The 15 part-time 
counselors are released from one class and all building duties, and 
each spends over ten hours a week with his 250 counselees. The coun-
selor can work with other teacher.s to give a team-approach to counsel-
ing problems coordinated through the guidance supervisor. Full-time 
guidance supervisors and administrative assistants co0rdinate counsel-
ing and arrange special programs. Bronx.Science is one school where 
the problems of the individual are recognized and aided through many 
approved guidance techniques. A program for college selection is begun 
in the fall of the junior year with a series .of group meetings for stu-
dents, followed by the distribution of well-written statements about 
the need fo.r proper selection, the problem of applications, and scholar-
ships. An alumni-day college day is arranged for Christmas vacation 
when recent alumni return to tell juniors about colleges. A series of 
career assemblies brings outside experts to talk with interested juniors. 
In the spring, college representatives talk. with individuals or groups 
of students. Any special new programs that colleges want to publicize 
are presented in assembly programs. Parents attend a fall-winter series 
.of meetings, with 300 to 500 people per meeting, at which advisors and 
outside experts discuss topics such as college admissions, the college 
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entrance examinations, and scholarshi-ps, but never types of colleges. 
Suitable literature is sent to parents in the spring, urging college 
selection before June, as the twelfth grade is for applications only. 
Counselor interviews and special studies.-- The counselor, who 
follows students for three years, first meets with groups in a series 
of orientation meetings and preliminary discussions about college board 
examinations in grade 11, college selection, and vocational guidance. 
At least one individual interview, directive in nature, is held with 
each tenth grader; more sessions are held with those indicating prob-
lems. The gifted are given no special considerations, but nondirective 
methods tend to have interviews involve peer relations and self-
appraisal in depth. Counselors are available by appointment and re-
ceive many students for brief interviews. Two scheduled interviews 
are planned for grade 11, with others, as needed, and students are en-
couraged to work on college selection problems. In grade 12, three 
men and a woman take about 200 students each and help them with admis-
sions and scholarship problems in individual sessions. 
Studies show that 30 per cent of the graduates attends free city 
colleges, 30 per cent attends private schools within the New York area, 
and 30 per cent goes to colleges within 100 miles or in upstate New 
York. About 10 per cent leay.es the 100-mile radius, attending many of 
the better schools throughout the conntry. 
Formal follow-up studies are made about every ten years, but two 
studies-in-progress are of interest. A follow-up on advanced place-
ment classes indicates the the sp.ecialized work is profitable, causes 
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no real interference with extracurricular activity, an.d is of great 
help in college. A second study on taking q.ollege board examinations 
in May of the junior year, and on repeating seven months later, shows 
a growth for almost all students. l'he verbal scores rose 22 points; 
the mathematics were up 46 points; and some scores in the 600 1 s rose 
over 100 points. As learning is not supposed to aid the scores, the 
gain comes from retesting; thus those seniors who have tried the test 
before have an advantage. This advantage, aid in guidance, and motiva-
tion to study in the latter months of high school are considered three 
advantages to taking college board examinations in grade 11. 
Basic courses.-- All students are required to take three years of 
mathematics and five years of science; general science, biology, physics, 
chemistry, and one elective. Chemistry and physics may be taken in 
either order, and the school is considering offering all three sciences 
in grade 10 so that the strongest area may be taken first; followed by 
more electives in higher grades. Each class mas 32 students and lasts 
39 minutes; weekly laboratories are 78 minutes long. Basic subjects 
cover material of a syllabus, including page assignments on a weekly 
basis as prescribed by the department chairman. Homework is limited 
to one half hour a night to avoid overloading. Motivation, especially 
in basic courses, is such a problem that it is the topic of a series 
of faculty meetings. A variety of methods is used, but the basic school 
approach is for lecture-discussions by the teacher on material previously 
assigned, and many oral pupil reports, Eac;:-h student gives two reports 
and term papers a year. · l'he student learns research methods and delves 
88 
deeply into several topics and then deals with problems of class presen-
tation. The class gains by hearing more recent information than the 
teacher could gather and by dis.cussing many topics at some depth. 
Elective courses.-- There are over 30 elective courses in science 
and mathematics, all emphasizing .advanced methods of library and lab-
oratory research with the latest equipment .. Most high schools have 
stated that Bronx Science could dominate the Science Talent Search or 
other science competitions.if the goals of the elective programwere 
directed toward competitio?- rather than toward education and research. 
Great flexibility is shown in scheduling, and teachers are allowed to 
try various techniques.. Laboratory electiv~s have two double periods 
of laboratory and one lecture a week; a field biology course has a 
four-period laboratory one day and a two-period one the second. One 
class is experimenting in the use of college texts.. Several courses 
are wortP,]7 of additional comment. 
Grouping of the most able students is not emphasized, as all stu-
dents are good. However, each basic science has a few honor sections 
which go more deeply into selected topics. Advanced placement courses 
are offered to the top 20 students in each science. These classes haye 
two double-period laboratories and three lectures a week. The courses 
are considered harder than college freshman work and are created by 
the teacher and presented in a lecture-discussion method, Student re-
ports are of high caliber and are often che~ked first by the teacher, 
since he will interrupt and dismiss a poor report so as not to waste 
time. The classical approach is used; for example, each student in 
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biology reports on one group of the plant kingdom. The term paper 
assignment is to isolate some problem of int;:erest, summarize all the 
' literature on it, select an unsolved proble)n in the area, design a 
possible experiment, and interview a scient;ist working in that field. 
Marks are based on reports, papers, and obJective tests. 
I 
A full-year field b.iology course has b~en offered for 20 years and 
is considered valuable since it teaches students to know living things 
in the environment and develops new techniques and appreciations. A 
dozen environment·s and se_veral zoos are visited, and much library and 
laboratory work follows the field trips whi.ch are made with the in-
structor during school time. In. a microbiology course, students pre-
pare their own slides and design research from theoretical concepts. 
The M. I. T. physics program is considered to'o difficult for the students 
because it tries to cover too much in the ~llotted time. 
I 
' Outstanding features.-- A highly moti~ated and able student body 
I 
and faculty, an interested parent group, arid outstanding facilities 
I 
fulfill the requisites of superior education. Individualized guidance 
! 
and an extensive student and parent college_-orientation program are 
effective. A great variety 
matics-science courses, and 
of elective co-ul.rses, eight required mathe-
.1 
I 
the lecture-di,cussion teaching method pro-
duce students well-grounded in science metrl.ods and information. 
2. Brooklyn Technical High School 
I 
The school.-- Brooklyn Technical, located in downtown. Brooklyn, 
New York, houses 5200 students selected from the New York City area. 
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The school was built in 1933 to prepare students for entry into en-
gineering colleges and technical work. Seven programs exist in addi-
tion to college preparation, but at the pre$ent time about 80 per cent 
of the graduates goes on to college. The principal, an engineer, often 
has to defend his program; hence he has 
one for honors bestowed on graduates by 
maintained three nbrag books, 11 
:I 
I 
coL) .. eges, a second for indus-
trial citations, and a third for general recognition. In the latter 
I 
I 
book are such charts as one showing Tech r s ~urriculum as one of the 
few to exceed the Russian technical educatiQn program, and a picture 
showing the first atomic bomb blast and van~uard rocket, with Tech 
I 
graduates responsible for final construction. The parents 1 association, 
composed of 25 per cent of the parents, gives orientation courses to 
I 
H 
parents of new students, provides some scholarship assistance, maintains 
a welfare fund, aids in job placement, and .serves as a pressure group 
i 
~ ! 
when needed. The salary scale and the policies hinder the hiring of 
I 
engineers as teachers now. Present teacher.~ were recruited during the 
I 
depression but cannot be adequately replaceh"'"-a growing problem. There 
are now 250 teachers, 30 of whom are women,'l and classes contain 35 stu-
1 
dents each. I 
I 
Guidance department-operation.-- Selection, assignment, program 
I 
processing, routine interviewing, and post-.~igh-school placement are 
'i 
the main functions of guidance. The indivi;dual counselor teaches half-
i 
time and counsels 450 students. He must interview each student each 
term and handle programming, as well as give .special attention to any 
underachiever. The mass education practices were everywhere present, 
I 
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I 
and it was stated that any great guidance ·ptoble~s were sent back to a 
comprehensive high school. The guidance department in practice serves 
a useful function as an adjunct to administtation on student personnel 
matters. 
Selection for admission.-- Four items lre used for school admis-
sions: I.Q. determined in the junior high,: Iowa Test scores in English 
and mathematics~ principal's recommendation;, and 
special admissions examination given by thei city 
test results from a 
for the three special-
ized schools. Test results and I.Q. are highly correlated. The mini-
mum I.Q. is 100 and the median is 125. Ove~ 6000 apply and 1400 are 
I 
accepted to :Brooklyn Technical. Students whq haye passed the ninth 
grade repeat the grade in this four-year school. 
I 
Honors work.-- Ronors work is not stre:ssed here, for high quality 
performance is expected of all, and honor groups offer selection dif-
. ! 
ficulties in staff and students. Proyerl a~ility in English or mathe-
1 
I 
matics alone have been found poor indicators of excellence; thus honor 
I 
marks in all subjects are cqnsidered. Tea9hing of honor groups is ro-
·~ 
tated among all qualified teachers who vol,inteer for such assignments. 
i 
I Some teachers prefer the lessening of disc~plinary problems but dislike 
the new lesson plans and constant challenge of the students. The top 
I 
100 mathematics students on the admission ~fXamination are selected for 
acceleration in a type of honors program, tnd the best third of these 
will complete one year of calculus in grade 12. 
Honors course in physics.-- Four sections out of 40 are grouped 
for honors in physics. They go more deeply into topics. Light, for 
i 
I 
I 
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example, is usually covered in basic fashion? but honors groups· study 
lenses through lens·-makers 1 equations and en,.ter diffraction, inter fer-
! 
ence, and aberration on quantitative terms .i .creative thinking is de-
l 
veloped by extra-credit work and by supplyihg basic principles to 
teacher-created problems. Teachers encourage students to refer to col-
:f 
lege texts for aid with problems. Homework!, is given nightly on problems, 
! 
,I 
but marks for the course are determined by Jmit and mid-unit tests, 
I 
I 
state examinations, and extra reports. Each honor student does a major 
paper each term in a style similar to college term papers. These re-
I 
ports are graded on writing skill, student judgment, use o£ library 
references, and subject matter. No minimu, grades exist, for students 
.elect honor work without parental approval illld a notation is made on 
:! 
·' 
college transcripts of honors sections. :1 
' Course offerings.-- College prepfirator[y students take a required 
'I 
c.ourse with a few electives in their senior/ year. English and mathe-
i 
I 
matics, technical draw~ng, a,nd shop are ta~en each year. Civics is 
i 
I taken the first year, world history the secipnd, and American history 
•! 
the fourth. Chemistry is taken the second :br third year and physics 
·i . 
the third year. French and German are the 'only foreign languages taught 
:t 
and are begun in the second or third year ~d taken through graduation. 
Industrial procedures, freehand drawing, an;d music are taken in the 
first year. Average students do one half tb one hour of homework per 
'i 
major subject. 
:Biology is not offered, except as an elective in grade 12. The 
faculty feels it belongs in grade 9 as reco:mmended by Dr. Conant, is 
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not needed by Tech students, and is compens:k ted by outs ide reading. 
Advanced physics is a twelfth grade elective generally following 
i 
the advanced placement course, but examination is optional. Time, 
sp-ace, and lack of equipment limit laborato!ry work, but reports, lee-
tures, demonstrations, and discussion are o~ an advanced level. 
I 
I 
All laboratory courses meet five times a week, two of the periods 
being devoted to laboratory work. Republic! Book13 Company laboratory 
I 
manuals are used and reports consist of datJa sheets and answered ques-
tions. 
A Science Talent Search course is off~red for no credit and is 
limited to 25 seniors. Selection is based on outstanding record and 
interest, and the group is a seminar where each member gives four to 
five talks in his field of interest and the teacher conducts lectures 
on special aspects of biology, chemistry, ~nd physics. Projects are 
I 
developed and old examinations reviewed. Most of the national winners 
I 
come from this group. The administration .;J;eels that the Westinghouse 
i 
I 
and Merit programs are overrated as to val"lie to--the student and prefers 
! 
I 
to see future efforts of the school devoted to state scholarships; over 
! 
one fifth of last year's graduates are in ~allege on state scholarships. 
Outstanding features.-- Brooklyn Tec~ical offers engineering 
' I 
training by engineers to selected students: of New York City. The pro-
gram claims that it is mass education withllittle regard for the indi-
! 
vidual and thus produces quantities of students proficient in mathe-
matics, technical subjects, and the physical sciences. College per-
formance is proof that drill in technical fundamentals for four years 
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:I 
produces students equal to the Russian challenge and sought by .American 
colleges and industry. 
3. Stuyvesant High Schpol 
The school.-- Stuyvesant, located in downtown New York, is a 
specialized school drawing its 2500 selecte'd students from New York 
City. The all-boy school specializes in science and is noted for its 
scholarship. The 114 teachers are selected! from the entire system and 
I 
consider such assignment desirable,. as the students offer a challenge 
and no disciplinary problems. Most of the 
1
faculty have Ph.D. degrees 
and have little use for schools of education. Many faculty members 
hold outside positions; and a visitor senses the quiet, scholarly at-
I 
mosphere in the busy, genial teachers and the polite, questing students. 
I 
·I 
The five-story building has exhiThit cases, but the rooms contain abun-
dant modern equipment and effective demonstrations. Classrooms are 
arranged for lectures and contain 32 stude*ts each. There are eight 
45-minute periods a day. Students take f · i to sl.·x · b · t d l.~e maJOr SU JeC S an 
' occasional electives. 
Students and parents.-- Students comei from all over the city, some 
' I 
' 
traveling for two hours on subways. The parents are often professional 
people; a few are businessmen. Family inc~me averages between $7 500 
I 
and $9000. I A Jewish element is dominant, and home pressures cause 
I 
these youngsters to excel in junior high and to desire specialized 
training. Over 99 per cent of the graduates enters college. The stu-
dent's whole life is centered on achievemeJ;J.t and there is practically 
'' 
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i 
no social life. Students usually take home' six hours of work and often 
spend entire weekends in libraries. 
Parents 1 group.-- Active participation in school affairs is not 
favored, but a group of parents and alumni throughout the city has 
joined together to give service. They spe~sor a program to orient 
parents of freshmen, 1000 people gathering in a meeting each fall. 
cours.e for parents of eleventh graders on 
parents 1 group has an evening 
J 
college preparation which 
With guidance department cooperation, the 
! 
covers selection of college, expenses, applications, and visits. 
Through the group, funds have been raised for scholarships and scien-
! 
' 
tific equipment has been bought or borrowed. 
Selection of students.-- All students /apply and are evaluated on 
eight items. A special 220-question test ~s given for admission into 
the three _specialized schools. Subtest scQres in English and mathe-
i 
i 
matics are used and an I.Q. determined from various tests given in 
I 
junior high. Many students have I.Q. 1 s over 130. Marks from various 
'I 
·I junior high schools in English, mathematics, science, and social studies 
j 
are included as well as a rating of personality and motiyation. Every 
effort is made to get highly motivated stu~ents and to ayoid person-
: 
ality problems. Attendance is also checked.. After administration has 
selected the students, the groups o.f names are assigned to counselors, 
who place the students in homerooms, six ro0ms to a counselor. Each 
! 
counselor will follow the same group through graduation. Ten per cent 
enters honors or advanced placement work l~ter, but students begin with 
an established curriculum. 
I 
Course of study.-- Most students take English for three years, 
mathematics for two years through advanced algebra plus a third year 
I 
of elective mathematics, a foreign l:anguage!, often German, for two 
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years, chemistry and biology in grade 10; pbysics and history in grade 
11, and history and one or two science elec:tives in grade 12. In ad-
.j 
dition, a sixth course is taken each year ~n fine arts, mechanical 
drawing, cartography, construction, or exp,rimentation in science. 
Most of the technical and scientific elect:i,lves meet ten periods a week 
but have no hbmework. 
I 
Guidance activities.-- The guidance o~ the student is done by a 
combination of the counselor handling perso~nel and administrative prob-
lems and the subject teacher handling manyiproblems connected with the 
I 
work, college entrance, and similar matter~--a team approach headed by 
the guidance department. 
Physics--a typical science organization.-- The department chairman 
teaches three physics .A groups. Classe.s in all subjects are divided by 
i 
the counselor into .A or honors, B and C as i lesser ability groups. .All 
eleventh grade. physics is· taught on the ch~irmanls spiral approach in 
I 
which he covers 80 per cent of basic physi.!::s in descriptive terms in 
' I 
the first s-emester. In the second semester he reviews material in quan-
' 
titative aspects and goes deep·er into mecb,~nics, electricity, and elec-
1 
tronics. Seven reports involving much libfrary work and projects .are 
I 
given to fue A sections. The teacher stresses accuracy, neatness, exact 
drawings, and scientific writing. Laboratory work challenges students 
to think through experiments originated by the teacher. Most of the 
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department budget is spent on advanced equipment--a cyclotron was be-
ing made when the school was visited . 
.A variety of one-term courses is available to seniors, including 
i 
mechanics, electricity, electronics, app:).ieid electricity, and advanced 
physics or physics experimentation. One a~vanced group, under the dy-
I. 
namic leadership of an electrical engineer-teacher, covers equipment 
used for measurement with his class of 20, lfollowed by a series of two-
1 
' 
man experiments with modern equipment meas~ring length of radio waves, 
radmoactivity resistances, . and electrical vibrations. Term projects 
often were entered in science fairs. The tteacher of experimental physics 
had just learned that two of his students won Westinghouse scholarships 
for their work in supersonics and X-rays ,. and a third student was a city 
! 
finalist in optics. The teachers were agr$ed that the M. I. T. program 
was too difficult for high-school students; since it covered material 
too fast. .I It should be more intensive, less extensive, if taught below 
college level. Teachers also feel that 
grade 9 and that able youngsters could 
age. 
I 
bi~logy is best presented in 
I 
! 
understand all material at that 
I 
i 
Outstanding features.-- The uniformlyihigh quality and devotion 
,I 
to study of the student body are unsurpass~d. These students show 
marked aptitude an~ interest in science st~dy by the seventh grade and 
carry six courses of challenging work throughout high school. This 
school has shown that segregation even within this high caliber group 
promotes added competition, less drag by inferiors, and better work. 
The teachers are experts in their field, often earning Ph.D. degrees. 
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The faculty feels that even expertness is but the first step. A good 
teacher must also love to teach young peopl;e, must like the subject, 
i 
and must have no complaints about pay, hour:s, or working conditions. 
It is felt that teachers of gifted students! can be trained, assuming 
that they have the desire, by first possess:ing advanced degrees in the 
'! 
subject, then taking a three-month interns~ip in methods and psychology 
of teaching. 
r.: 
CHAPTER IV 
SUMMARY AND ANALYSIS O]j DATA 
I The Community and the ~chool 
The environment is of key importance in the education of a gifted 
science student. Community and school attitudes toward education in-
fluence the entire educational program of t~e student. For this reason 
the first aspects of the findings of this investigation concern matters 
of community and school environment. Thes~ have a direct bearing on 
the successes of certain programs for the education of gifted science 
students. 
A. Geographical distribution of schools.-- The schools of this 
study represent five sections of the Unitec;I States as shown in Table 2. 
Table 2. Numbers of Study Schools in Geographical Regions Distributed 
as to Community Size (in Thousand~) 
Geographical 10-25 25-50. 50-100 100-250 Over Distribution 250 
New York 12 1 2 9 
Great Lakes 5 1 1 3 
Pennsylvania-
New Jersey 3 1 1 1 
Southwest 2 1 1 
South 1 1 
Total 23 2 3 5 2 11 
-99-
100 
It is significant that about one half o·f the study schools are in 
the New York City area. However, this study is based on the Science 
Talent Search, the largest national objective measure of the develop-
i 
ment of gifted science students. During a'seven-year period of this 
competition, from 1950 
the top twenty-five in 
to. 1957, these New York schools ranked among 
the country both in!total number of winners and 
in the ratio of number of winners to size of the graduating class, as 
I 
shown in Table 1 in Chapter I. This study! shows that these New York 
schools have a great variety of programs and policies. 
B. Community size.-- The sizes of the'l city or suburb in which these 
schools are located show a wide range, but cities over 250,000 popula-
tion predominate. In this 250,000 category are nine of the fifty-four 
I 
New York high schools and one each from Phoenix and Atl:anta. Two con-
elusions seem possible. The size of the community does not determine 
its ability to develop gifted science stud1ents; and communities over 
250,000 under some situations have areas c.onducive to the development 
of gifted 'science students. 
C. Community background and interest in education.-- Six aspects 
I 
of community background and interest appe~r significant when consider-
ing the success of these schools. 
1. Socioeconomic conditions in the community.-- Most of the stu-
dents at these schools are considered llsocioeconomically favored." 
This statement is based on the following information determined by in-
terviews with guidance personnel, teachers, administrators, college 
personnel, students, and by readings. In every school a great socio-
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! 
economic arange was found, from families on 'refief to those having an 
estimated income over $50,000. The majority of the families, including 
those of the gifted science students, had aiu income between $7000 and 
$12,000. They lived, for the most part, in single-family homes which 
would cost an estimated $20, 000 to $40,000 .i The parents had a wide 
i 
i 
range of occupations, but the profess:ions and business predominated. 
The businessmen had little college equcatiqn, but the members of the 
I professions held advanced college degrees and their wives, also, were 
college graduates.* Seventy-eight per cent of these communities have 
been considered 11 favored 11 suburbs, accordi:J?-g to the literature, as dif-
ferent from exclusive wealthy communities having many estates. In the 
other 22 per cent of communities there has,been a collection of pro-
1 
fessional people due to a concentration of'technical industry or educa-
tion and medical institutions. The homogeneity, while subjectively 
determined, is striking. 
2. Percen£age of children attending f~ur-year colleges.-- The com-
/ 
munities studied contain a majority of families desiring college educa-
tion for their children and possess the fip.ancial and intellectual 
i 
background needed for success. It is to b;e remembered that all but 
I 
three of the schools are considered compre~ensive. The per cent of 
'I 
graduates entering four-year colleges aver'aged 68; the national average 
1/ I 
in 1959 was 36.2.- Four inferences can b:e drawn. In these communities 
,i 
there exists an atmosphere in which most students value higher education 
and are willing to do the work needed for college admission. The major-
l/Higher Education (January, 1960), 16:5:10. 
I 
*Summary of opinions expressed by school officials. 
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ity of students have above average ability and attend schools capable 
of giving them suitable education. The parents desire higher education 
I 
I 
for their chilclren and have the money to afford it. 
3. Parent-Teacher Associations.-- The communities investigated 
show active parent interest in the educatio,nal program. Ninety-one per 
I 
cent of the schools have parent-teacher as~ociations which have many 
activities. Over one half of these associ~tions provide some scholar-
,, 
I 
,j 
ship and other financial aid to deserving graq.uates. One third of the 
schools have parents serving as technical experts for school clubs so 
that special groups and individuals may ga~n tec9nical knowledge. 
I 
4. Interest in support of exceptional-·child education.-- The com-
munities indicate great interest in supporting .various forms of special 
education. The following facts were obtained from school administrators 
and were confirmed in interviews with faculty and parents . 
i 
I 
Table 3. Number of Communities Indicating Interest in Types of 
Exceptional-child Educati0n 
Special Interest 
High ability in science 
Slow learners 
High ability in art or music 
Sight problems 
Crippled 
Emotionally disturbed 
High athletic ability 
Communities 
(N = 20) 
19 
13 
12 
11 
9 
9 
8 
The importance of these facts is seen in the willingness of the com-
munities to tax themselves to finance special education programs and 
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to recognize students who excel. 
5. Interest in grouping most and, least able students.-- Over 90 
per cent of all the corrununities favor group1ing of both the most and 
I 
least able students in special classes. W~thin the co.mmunities over 
95 per cent of the parents favor both for~ of grouping, while over 90 
per cent of the general student body favor both groupings. The only 
I 
objections were two in numb~r. First, some felt the segregation was 
I 
undemocratic. The school most concerned was in Atlanta, possibly the 
result of recent. political developments. Second, a few students, es-
pecially the gifted, were anxious about resultant competition. The 
I 
problem of competition, alt~ough of some significance, has been handled 
in the study schools by not'allowing a student to remain in a special 
i 
class if his marks fall below 85 per cent, and by sending special in-
formation to colleges indicating the high ~aliber of a particular course. 
Over 90 per cent of the gif~ed students fayor the grouping of the most 
able, and 100 per cent of the gifted students favor grouping the least 
able. Students, teachers, and administratprs are united in the opi~ion 
I 
I 
that the grouping of able youngsters tends: to make these bright people 
work harder and achieve more than when they are not grouped; grouping 
I 
of the least able helps thei gifted.to get kore attention wherever they 
are and thus progress at a faster pace. The taxpayers, teachers, and 
I 
school administrators of these corrununitiesi favor grouping of the most 
and least able students even if it is at expense to themselves. 
6. Leadership in improving education of the gifted.-- Corrununity 
leadership in improving the education of the gifted has come from 
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teachers and school administrators. Measures to increase opportunities 
have begun with administrators in 21 of the 23 communities and have 
been quickly aided by teachers in 19 of the 23 communities. In only 
one community did any initial leadership come from a community group; 
and in one other community, leadership came from a parents 1 organiza-
tion. 
D. School finances.-- The communities have approved liberal budgets 
allowing the 23 schools to offer adequate salaries. for teachers and 
added expenditures for the special needs of gifted students. Salary 
information from all the study schools: is summarized in Table 4. 
Table 4. Salaries and Other Expenditures--1959-1960 Schedule 
Expenditure Minimum Maximum Median 
Teacher Preparation 
4-Year level 
Beginning salary $3900 $4600 $4071 
Maximum salary 5800 8000 7609 
5-Year level 
Beginning salary 4000 5100 4451 
Maximum salary 6000 8500 8017 
6-Year level 
Beginning salary 4000 6400 4848 
Maximum salary 6000 9000 8418 
Average annual increase 100 380 262 
Maximum Differential 
Department head 1175 600 
Counselor 400 
Annual expenditure per pupil 275 685 483 
- - -- - - - ~- - - - - - - -- - ~- ~--~ = - -~ - ~- ~ - ~ -- - - - --- -- - ~ - -
I; 
105 
1. Teacher salary and differentials.- . Teacher salaries do not 
appear exceptional enough to be considered a key factor in the success 
of the schools considered. These highest paying systems 
in the country. There is a great the study schools. Each 
system visited said that their pay scale one o:E the better ones in 
the area, but that it was n~ver the best. Further, one reason why the 
system held excellent teachers was that 
depression times and have been 11 trapped11 
need to be near the top but not the best, 
faculties found in schools of this study.* 
2. Annual expenditures,per pupil.--
usable information, 
the per cent of the budget devoted to 
5 per cent, maximum 30 per cent, with a 
indicated added expenditure for 
fifty dollars per pupil. T~ese facts, 
great variation in the allotment of schoo 
E. School size and class size.--
several significant tendencies in the 
dents. The most significa~~ data are 
* Statements expressed by teachers in twe 
teachers entered during 
retirement laws.* Salaries 
ally, to draw and hold 
ten schools provided 
Eight schools estimated 
Minimum estimate was 
of 16. Four schools 
ents ranging from two to 
incomplete, indicate 
reveals 
of gifted science stu-
in Table 5. 
different .schools. 
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Table 5. School and Class Size 
Number Student- Size o Size of Number Number 
Name of School of Teacher Regul Gifted of of Seniors Ratio Class class Gifted Grades 
Classes 
University City 150 14 25 20 4 6 
Parkland 150 15 30 12 2 6 
Brown 250 17 25 20 6 5 
Connersville 250 22 25 25 7 4 
New.Brunswick 450 23 25 28 4 3 
West Phoenix 550 24 30 25 17 4 
Stuyvesant 600 22 32 25 few 4 
Far Rockaway 700 23 30 32 29 4 
New Rochel~e 700 18 25 20 22 3 
Arlington 700 16 25 25 98 4 
Evanston 700 16 25. 18 many 4 
Kenmore 800 22 25 30 26 3 
Bronx Science 800 24 30 25 6 3 
.Allentown 900 21 26 25 25 3 
James .Munroe 1000 28 35 35 51 4 
Bakersfield 1000 26 30 25 11 4 
Abraham Lincoln 1200 32 30 25 many 4 
Brooklyn Tech 1200 20 30 25 75 4 
Erasmus Hall 1200 22 30 30 75 4 
James Madison 1300 18 35 27 100 4 
Midwood 1300 . 26 35 25 many 4 
W. H. Taft 1500 25 35 35 70 4 
Forest Hills 1500 27 35 30 so 4 
1. Size of senior class.-- The class, although not the 
largest, indicates the relative size of school. Several trends 
are indicated here. The size of the is not a major factor in 
the development of gifted science The senior class size 
varies by a factor of ten between lest and largest schools. 
However, the smallest are s.till of to permit grouping. This 
smallest size is in agreem~t with tatements regarding effec-
--~--- - -- - - - - - - - - -- ~ ~ ~ ~ ~-- --= -~ - --- -
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ll 
tive minimum size of secondary schools. preponderance of large 
schools should be noted--those whose 
large numhers of students, grouping can b more effective and the 
faculty can specialize. 
2. Number of grades in the school.-- number of grades and 
crowded schools do not seem to be factors the success of these 
schools. The smaller schools use a combin d junior-senior high school 
plan, while the larger now are four-year s hools but are rapidly becom-
ing three-year schools due to the increase student population. Over 
one third of the schools are so crowded t they operate on more than 
which has been increasing for some years, not seem to affect the 
I 
for gifted students seems to be t fact regarding class 
size. Examination of Table 5 reveals 
size, but the actual sizes do not 
I 
of the schools have their ciasses for 
classes. What might be equklly signi 
schools are successful witH the class 
or exceeding regular sectiohs. 
increasing with school 
However, two-thirds 
fted smaller than regular 
is that one third of the 
of gifted groups equal to 
1:_/James B. Conant (Chairman), ~I~d~e~n~t~i~f~l~·c~a~t~~~~-~~A~c_a~d~e~m~l~·c~~~ 
Talented Student in Seconda:ry School, Nat 
Washington, D. C., 1958. 
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4. Number of classes for the gifted.- One of the most significant 
facts revealed in Table 5 is the large er of 8pecial slasses for 
the gifted in these study schools. A is noted in that the number 
size, so that the larger schools have a ater percentage of students 
in special classes than do s~aller schools This indicates that larger 
schools find grouping more effective. 
5. Teacher-student ratio.-- A study o teacher-student ratios re-
greater efficiency. The 
that some of the smaller schools include personnel.and depart-
ment heads as teachers, while others do no These differences in 
school organization and specialization are discussed in other sec.tions 
of this chapter. 
Guidance Service~--Organization and Operation 
A. Variety of organization.-- There i great variety in the way 
in which the 23 study schools organize 
in the over-all organization, allotment 
I 
of information about collegys. All 
types by their over-all organization. 
1. Three 
a. Type 
proaches the organization c9nsidered des 
! 
literature. All guidance 
I p~rsonnel 
I 
I 
ance serV-ices, especially 
counselees, and distribution 
may be grouped into three 
n. --
- This type most nearly ap-
ble by current professional 
1-time professional coun-
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selors. As a group, Type A counselors pass ss the greatest amount of 
training. Private offices are used for co eling, and counselees come 
to the counselor at the student's choice. ounsel:lng loads and hours 
per counselee, shown in the following table may be misleading. Obser-
vation indicates Types B and C list figures without prorating part-time 
service of counselors. In practice, 
counselor-counselee ratio and spends 
variety of services .is offered, and close 
community services. The 
guidance department must do all its own 
ence from the science depart;ment guides 
I 
lege selection of gifted scJence students. 
I 
' 
b. Type B--Multicourlselor.-- Type 
part of their teachtng day. A few full-t 
many teachers who counsel small groups, o 
These schools are in 
small to large. The staffs are 
in guidance, the result of many 
skill of the professional for the 
I 
educated and experienced te~cher~ 
help with subject matter. 
duties and, with many counselors, 
All these systems have professional 
whom extreme cases are referred through 
Allentown, Kenmore, and Far 
to have the lowest 
time in counseling. A 
maintained with 
to small in size and the 
work. Strong influ-
course placement and col-
uses many counselors for a 
coordinators direct the 
students. 
and vary in size from 
and possess a background 
systems sacrifice the 
class contact of the well-
s corrhine counseling and 
elor assumes the clerical 
records is a problem. 
le in the community, to 
full··time guidance person. 
medium-sized schools 
*Opinion expressed by some counselors in half of the schools. 
---- ~----- - ----- - -- -------- -- - I - ---- -- ~~- ---
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which have adopted an organization pattern compromising the better 
features of Types B and C, using s as specialists in cer-
tain guidance services. 
c. 
counselors but many teachers who counsel than half time, carrying 
case loads of up to 750 students. These c 
. I elors handle routine in-
terviewing, with emphasis oni the low and student. .An 
average student might be interviewed less one half hour a year, 
for planning of programs. Other teachers under the direction of 
the dean. Well-organized , job placement, college 
information, and college application sect are manned by these spe-
cialists in offices equipped with files and all necessary records. 
Under this specialist system much unofficia guidance is given by the 
science department chairmen. The dean is administrator 
who handles emotional, disciplinary, and racted guidance problems 
and serves as the contact with outside s. Type C is the only 
one without a follow-up program in any .sense of the term. A 
visitor gets the impression that this ters only to the extreme 
cases and operates on the theory that le 80 per cent need 
little help individually. This type in the large, crowded 
schools and in Brown High School. 
i 
I 
I 
Table 6. Characteristics in O~ganization of 
Services 
Characteristic Type A 
Number of schools 3 
Average size of graduating 
class 467 
Number of full-time 
counselors 4 
Number of part-time 
counselors 0 
Counselees per counselor 400 
Years with counselor 3.75 
Hours of interviewing 
per year per student 3.75 
Emphasis on clerical problems Yes 
Emphasis on personal problems Some 
Specialists for each type of 
problem No 
2. Distribution of counselees.-- A 
in the schools studied is to assign counsel 
part thereof, which they keep through gra 
assign counselors to homeroomk. A second 
These schools theorize that long-term couns 
vidual is most important for effective gui 
tion is further discussed under continuity 
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ee Types of Guidance 
Type ]3 Type c 
7 12 
560 1020 
2.6 0 
14.4 10.6 
304 433 
4 3.6 
4.4 2.15 
Yes Yes 
Some No 
No Yes 
and significant practice 
a grade or alphabetical 
One variation is to 
divide a grade by sex. 
knowledge of the indi-
Counselee distribu-
guidance services. 
3. Distribution of college information. -The methods of distrib-
uting information about colleges are most All college-bound 
students receive information from the gui e department for four 
years. All systems present rlquired assembl es for distributing in-
formation plu' publicity medit such as guest speakers, new,letters, 
\ 
- ----- ---- ------- -~- - -- - -~- - ~-~- ----- - ---- ----- ---
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notices,- and student handbooks. No course i offered in guidance, but 
in most systemB counselors give 
libraries are large, well-used, 
bring specialized college information to 
studied, this program has developed in s 
abilities and a desire to succeed, a clear 
l 
ments, and a knowledge of the differences 
B. 
regarding gifted student 
four areas of importance. 
l. 
the influence of the school co~~selor of 
not been mentioned. In the schools invest 
the recently-evolved team 
ucation of the gifted. Twenty of the study 
of this team officially responsible for the 
position in the school is shown in Table 7. 
Table 7. Official Position of the Counselor 
Science department chairman 
Grade counselor or other counselor 
Present science teacher I 
Guidance department chairman 
Club sponsor I 
classes. Guidance 
Teachers and clubs 
In the schools 
knowledge of their 
t of college require-
colleges. 
An analysis of material 
personnel disclosed 
science students has 
in the present study 
A guidance person 
Gifted Science Students 
80 
70 
45 
30 
10 
-- -- --- - - - --- - -- - - - - --~ - --- -- - - - -- - - ~- - - ~ - -
The use of at least two counselors in a t 
important in that it integrates the work 
leave the guidance to chance or interest 
trend is to the team, supervised by the guid 
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approach to counseling is 
experts and does not 
teacher. The 
2. Length of counselor con·tact. -- A co close con-
tact with the gifted student over a longer p iod than any other member 
of the faculty. The number of years of con 
schools has been shown in Table· 6 above. 
the last four grades, but 
counselee for a longer period. 
three advantages for the giftE?d student in 
at various types of 
figures are based on 
the counselor has had a 
1 believe there are 
arrangement. The coun-
selor and counselee come to know each other over a period of time, 
with the result that confidence and unders are present when dif-
ficult problems arise toward the end The counselor de-
velops successful methods of helping The counselor can 
study and guide the gifted student in differ t situations as the stu-
dent develops into an embryo-scientist. 
3. Background of the counselor.-- Gouns of gifted science 
students are teachers of long sf:anding, with many guidance courses and 
usually a master's degree in an academic sub ect. Although data were 
difficult to obtain, 22 guidance people in 
considered, as shown in Table 8, which fol 
different schools were 
-- - - -
- --- ---- ---- -~ ----
-- - - - ------ - ---- ~- - ~-- -- ·-~- -~- --
Table 8. Background of Counselors of Gift;ed 
Background 
Position 
Full-time·counselor 
Part-time counselor 
Mainly other position 
Academic Preparation 
Ph.D. degree in any subject 
In science 
Master 1 s degree in any subject 
In science 
In guidance 
Courses in guidance (average) 
In gifted child 
In education 
In science 
Years of teaching (average) 
Of the 22, only two were science department 
nificant that all had more than two 
majority hold one degree and nearly 
technical field. Interviewing revealed 
teachers before entering guidance work. 
and guidance, these people were effective 
students. A second significant fact, not 
cience Students 
Number 
7 
9 
6 
5 
4 
20 
12 
8 
9 
1.2 
6 
13 
17 
114 
hairmen; thus it is sig-
The 
a graduate degree in a 
many had been science 
standing both science 
gifted science 
in Table 7, is that all 
of these people hold at least one liberal s degree; over 75 per cent 
have a master;r:s degree in an cj.cademic area. Both counselors and admin-
istrators stated that the best counselors of the gifted held at least 
one degree from a liberal arts college simil 
I 
I 
to those in the Ivy League. 
-- -- ---- --- - ---- -- ~- ~-- - - - ~ 
--- --- ~ -- - -- - - ~ - ~- - ----- ~ - ~ ~ 
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·The implied high general knowledge, and understand-
ing were hypothesized as reasons effectiveness. A third 
characteristic of the counselors is of years in teaching, 
three to twenty-five years, with an f seventeen. Amount of 
The counselors joined and were leaders in al groups. 
favorable to the development of gifted e students. The long 
counselor-counselee contact, sed~ benefits all stu-
dents, including the gifted, enabling more better student achieve-
ment. Sixty-five per cent of the systems anecdotal records in 
guidance and subject matter areas e background information 
about the student. Special meetings regarding a 
gifted individual with adjustment, motivat or other problem is a 
second practice in about half of the A third practice found 
in about one third of the schools is department meet-
ings to discuss special administrative and matters. As the 
gifted student is of special concern, many etings are devoted to de-
termining the best guidance services for 
C. The couns of the ob-
j ectives of this study was to' tain counseling practices 
might explain the success, ij science students. Much 
- - --- --- -- ~ - -=~ ~ 
-- -- ---- -- -~- ---~ -~ ~ - - --- -~ -
116 
information was gathered about the intervi but the analysis .reveals 
L Time spent in interviews.-- An anal of time spent per year 
in the counseling interview indicates that decreases with the in-
tionately the same. Table 6 shows hours 
counselee and reveals that the big Type 
time as Type B schools. A breakdown of 
Table 9. Hours per Year and Topics Discuss 
withGifted Science Students in 
Topic Type A 
Information about college 1.50 
Problems with science 
projects .49 
Information· about courses· .64 
Relations with others .30 
Out-of-school problems .26 
How to study .30 
It is noted that Table 8 summarizes 
students at 19 of the schools studied. 
schools did the gifted student receive 
student, despite the research indicating t 
problems peculiar to their abilities. 
ature as most important for t~e gifted s 
relations with others in and put of school; 
votes more than 25 per cent or the int 
terviewing per year per 
ols spend half as much 
figures is shown below. 
in Counseling Interviews 
e Types of Organization 
B Type C Type ABC 
.64 1.02 
71 .58 .68 
.71 .52 .68 
.30 .17 .25 
.45 .11 .23 
.35 .13 .23 
data from gifted science 
20 per cent of the 
seling than a regular 
gifted youngsters have 
cited in the l~ter-
in the areas of 
et no type of school de-
time to such problems. 
- - - - - ~ - -~ ~- - - - -- --
--- - - - ~- --- - ~~ - - ~~~~~----~~-----
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2. Content of the interview.-· Unlike , counseling practice 
in the study schools showed that over one of the time is devoted 
to course or science project problems to information about 
college. The topic, "Information about Col reveals more than is 
immediately apparent. There is a ference in the three types 
of schools regarding college information. coun-
selors interviewed by the writer indicates t in Type A schools home 
and school pressures are slight and these not bestir them-
selves to learn about college admissions; e the need for this in-
formation in the interview. Type B schools ffer individual attention, 
are large and college entrance is difficult achieve, only well-
gifted science students, indirectly indica s a situation that is of 
great importance to success--the drive of talented student. 
D. dentification and lacement of science student .--
Identification and placement of gifted students are usually 
relegated to guidance personnel. As in the schools, student 
placement often involves judgment of identi ication data by someone in 
the science field. The data gathered consi t of two types: standard-
ized tests from which the schools have det d their own norms, and 
a group of somewhat subjectije ratings. 
I 
- - ~ - - - - - - -- -- - - ---- - - - - -- - - - - - - - - - --~---- ~ - -- - ~ -
1. 
ment tests of many varieties are 
dents. The names and frequency of use of 
Table 10. Number of Schools Using Various 
Tests* (23 Schools Considered) 
Intelligence 
Otis 
California Test of Mental 
Maturity 
Henmon-Nelson 
Pintner General Ability 
Kuhlmann-Anderson 
Wechsler (WISC) 
Number of S 
11 
9 
6 
5 
3 
1 
1 
1 
1 
* Complete names of the tests may be found 
a. Inte11 e tests and minimum s 
118 
gifted science stu-
tests are shown below. 
elligence and Achievement 
ls 
Achievement 
Iowa Educational De-
velopment 
California Achieve-
ment Tests in Reading 
and Arithmetic 
Special Examination, 
Columbia 
S.R.A. Placement 
Essential High School 
Content 
Illinois State Test 
New York City Arith-
metic Test 
Appendix. 
s.-- As shown in Table 
10, a measure of intelligence is used in al the schools studied, but 
there is 
student. 
little agreement as to which test 
I 
As a general practJce, larger 
I 
est identifies the gifted 
ls favor short, easy-to-
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score intelligence tests and place less on objective testing, 
as they feel much testing is expensive money and grades are 
valid measures of student ability. standards are used in 
all cases based upon experience. the top 10 per 
cent of national norms, with I.Q. figures from 120 to 135 with 
a median of 128. The tendency is to to identify a group 
which might prove gifted and [then to achievement as a more im-
portant identification factor. 
b. Achievement tests and minimums All schools use some 
objective measure of achievement, Educational Develop-
ment being the most common. lEven in less than one 
half of the schools, again s~owing great 
I 
instruments. The 
examination for the three high schools York City specializing 
in science and technology was prepared sor Longe at Columbia 
English and mathematics. 
This and nationally known standardized 
determined minimum scores. When tests 
these minimum scores usually represent vement at the eleventh to 
fourteenth grade levels according norms. 
I 
A significant pattern is the use o.f on y reading (English) and 
mathematics subtest scores when selecting g fted science students. 
The schools justify this by studies, over 
of those who excelled in science. 
c. Other measures.-- Interest, ap 
I 
used iu·a few schools, but n~ significant 
years, of test results 
, and other measures are 
tern was observed. In the 
-- --- - ~-- ---- ~--
- ~ - - - - - - ~-- - - - ~ - - ~- ~ -~ -
,, 
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majority of cases this information was not sidered helpful, so these 
by testing companies, it is surprising that cience information, spatial 
relations, and various interest patterns or ersonality ratings have not 
duction of able science students. 
d. 
this study use from two to five standardized measures in their objective 
screening; Type B schools tend to use the mo to five measures, 
apparently being able to do this due to less crowded schedules, more 
money available, and interest. p is noted between methods 
used and the quality or quantity of students considered outstanding upon 
graduation. 
Testing is done in the junior-high gra , with initial selection 
made upon entry into grade 9. :~urther test done through grade 10 
and class performance is considered are completely formed. 
Self-identification is practiced through elective pro-
grams. Most senior-high guidance personnel e disturbed by the vari-
These guidance people question the uniformi of conditions in junior-
high test administration and correction. 
2. Sub ective measures o .-- Eight subjective meas-
I 
ures are used by 20 schools o~ this study identifying their gifted 
I 
students, as shown in Table 1~. Performance regardless of how con-
--
-- ---- - - - ~-- -- < -- ~ - --~ - -- - -- - - ~ ~- - - ~ - --
I, 
sidered, is a major facto~ in the identific 
dents. While some aspects appear 
jects as compared with science and.mathema 
often weighted differently. 
Table ll. Subjective Methods of Identifying 
Subjective Method 
Marks in all subjects 
Marks in science and mathematics 
Teacher opinion of motivation 
Teacher anecdotal records 
Extracurricular activities, science 
Depth of interests and hqbbies 
Measures of work habits , 
Ratings of personal qual:l,.t:Les 
Various home factors 
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of gifted science stu-
such as marks in all sub-
s, the various aspects are 
fted Science Students 
Per Cent of Schools 
80 
so 
70 
50 
40 
35 
20 
5 
I 0 
3. Identification vs. course placement. ~Guidance personnel usu-
ally compile the data discussed above, but over one half of the 
schools a science person has the problem electing those students 
who may enter specific courses such as or advanced placement. 
The position of this science person lly divided between the 
department head, who does not teach cted, and the teacher of 
the class involved. 
In summary, all schools ktudied use a c of objective and 
subjective measures of giftedness, with no 
I 
combining the 
data in the same way but all ~inding succes While selection was begun 
1. 
I 
in junior high, no school fo~d it go below grade 9 for 
information used to identify hheir ts. 
~ ~ - - - = - - - - - ~ -- ~- --
~ - ~- - ~ - -- - - - --- =- -~ ~ ----- - - - - --
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Science Education 
The training in science ~s the third . last area to be con-
sidered in this study in the analysis chools outstanding in the 
education of gifted science students. findings re-
lating to the success of these programs six headings. 
A. 
the guidance services, science on a philosophy of 
developing the potential ability of all s In these study 
schools there are education program 
that benefit all, but especially the able s 
1. and labor The amount of time 
allowed for science classes varies ·am<an:g the schools, but all devote 
much time to laboratory work. The length of a science class varies 
from 29 to .58 minutes, with a median of 43. There is a direct relation 
able. Of greater significance is the time lotted to laboratory. All 
college preparatory classes have laboratory k included. Over one 
fourth of the schools have double periods fo laboratory, giving the 
student about 90 minutes of laboratory and 160 minutes of class 
work a week. One school offe4s 160 minutes f laboratory and 120 min-
utes of class work a week. 
minutes of laboratory work 
' 
OveJ: half of the schools offer at least 55 
a Jeek to all col ge preparatory students. 
! 
Schools offering less laboratory per subject tend to offer more science 
I 
subjects. 
I 
- --- - ---- -- -~ ~ -- --- - - - - - -
-- ---- - -~ -- - -~--- - - --~-- ---- ~~--
-' . ,. 
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I 
2. Course offerings.-- A~l but one .scho t had graduation require-
~ering only comprehensive ments in both science and mathematics. Cons 
I 
schools, these requirements m~an that every }udent would take both 
I 
science and mathematics at least I ~ 10. The teachers in the 
i 
study schools felt the requirements 
I 
'raised for both subjects. 
While the present study ~s not a compar between the study 
schools and "typical" high schools of a few figures 
1/ 
from the Office of Education . figures on course of-
ferings as of 1956. The percentage of s offering various sciences 
is as follows: biology, 90.3; chemistry, physics, 56.8. Percent-
age of pupils in public ·high .schools taking various subjects in 
1956 is as follows: 7.1; physics, 4.4; and 
other sciences, 2.7. ne:tther 
physics nor chemistry is 18.2. of the course offerings 
in the 23 study schools is now, presented. 
science courses, and in the specialized ger comprehensive schools 
eight science courses over a four-year not unusual. Just the 
total number of hours in laboratories, 
I 
, and home study ap-
pears significant, as shown iJt. Table 12. 
I 
_h/Kenneth B. Brown, ~O:...::f:..:::..:::.:::...:==..:...::~=:.....==::..:::.==='-R---==~~==:..:e=--..:a:::n:=.:d=-.:M::.::::::a.::t.::h:.::e:.:::m::::a::..:t::..:~::.:· c:::..:::.s 
in Public High Schools, United Printing Office, 
Washington, D. C., 1957. 
- --~- -- - = - ~ ---- -- - - -- -~- --~-- - ------~------~ ~ --- -~--~--- -- -~-----
Table 12. Number of Schools and Time Allo 
Classes for Gifted Science 
Name of Class 
Biology, Honors 
Advanced Placement 
Laboratory Research 
Microbiology 
Field Biology 
Physiology 
Chemistry, Honors 
Advanced Placement 
Laboratory Research 
Advanced General 
.Analytical 
Physics, Honors 
Advanced Placement 
Radio 
Laboratory Research 
Mechanics (Intr6duction) 
Electricity (Introduction) 
Science Seminar 
Number 
of 
Schools 
22 
14 
5 
2 
1 
2 
23. 
16 
4 
2 
2 
23 
12 
4 
4 
1 
1 
7 
Three trends can be noted on the above 
schools offer a great variety of 
Practically all schools offer an 
sciences. Nearly every school offers one 
course; an advanced placement course in a 
over half of the schools. The smaller sc 
fered, not by student interest or 
staff available. Twenty per cent of the sc 
search course in each science, .and nearly 
I· 
r· 
I 
I 
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s for Special Science 
er of Class Periods 
for 
Laboratory 
5-7 2-4 
5-10 2-5 
5-10 4-10 
5 4 
7 6 
5 4 
5-7 2-4 
5-10 2-5 
5-10 5-10 
10-15 5-10 
10-15 5-10 
5-7 2-4 
5-10 2-5 
5-10 2-5 
5-10 5-10 
5 2 
5 2 
5 0-2 
Most of these 
science students. 
in the three basic 
ed placement·science 
science is offered in 
limit the subject of-
the quality of 
a separate re-
third of the schools has 
- ~ - -~-~~ -~ - -- ~ --~--
-- -~-~- --- - --- -------
l. 
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a science seminar. The frequency and variet of special science course 
offerings reveal a marked trend in these stu y schools. 
A second trend is seen in the nUmber of class periods per week in 
which the special subjects meet. Most of th :science offerings involve 
more than the normal five periods. The scho 1 administration apparently 
feels that despite the crowded schools and l boratories, the gifted 
should have extended time in special courses * 
A third trend is the amount of time for laboratory: All courses 
offer a minimum of two periods per week of 1 boratory work. The average 
is 3.6, with a range to 10 periods. Many of the science teachers and 
administrators have cited the extensive laboratory work as a key factor 
in the success of their science education programs. The amount of lab-
oratory work appears important "both for the average college preparatory 
and gifted science student. 
3. Ability grouping in science.-- Two programs to accelerate the 
college training of their gifted science students are found in the 
schools studied. The prevalence of advanced :placement courses has al-
ready been discussed. The quality of trainidg is of added significance. 
For example, over one half of the top marks (the test is scored from 
one to five, five being the top mark) in the 1958 Advanced Placement 
Biology Examination (a national test administered by the College En-
trance Examination Board) came from Midwood. i The majority of the rest 
came from several other study schools. This is true for all the sci-
ences and for various years. 
* Opinion expressed by several science teachers. 
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I The early admissions program is smaller and affects fewer students~ 
yet 32 per cent of the study schools offer it' in science (see Table 13). 
This is another indication of the quality and diversity of curricula 
offerings in these study schools. 
4. Amount and type of homework.-- The I tendency in the study schools 
is for basic homework to vary in difficulty 
i 
and in its drill content ac-
cording to the ability of the student. The typical science student was 
i 
estimated to spend about three and one half hburs per week on regular 
science homework, exclusive of special reports or projects, The mate-
rial studied is found in text o-r workbooks supplemented by guide sheets 
I 
and occasional library books. Half of the schools estimated that their 
honor science students spent no more time on homework than regular stu-
1 
dents but that the honor students learned fas;ter, used more than one 
I 
I 
text, and often read college texts and period~cals. One fourth of the 
! 
schools estimated that honor students spend u':P to eight hours per week 
on a science f>Ubject. These same students will spend more than average 
time on o;Uher courses as well. However, schools where h0nor students 
I 
average one half hour of homework and schools! where honor students do 
eight hours a week seemed to do equally well ~ the Science Talent 
Search. 
I 
5. Extra laboratory work for the gifted.;~- Eighty-five per cent 
of the study schools provide extra laboratory! work for the gifted. 
I 
At 
first it would appear that this represents t4e laboratory work con-
nected with the specialized courses. However, while the work done re-
lates largely to research for courses, the time is in addition to that 
127 
assigned for regular laboratory work. Eighty per cent of the labora-
tory time was spent at school, often during study or lunch periods or 
after school. In all cases, the work is done unc:ler some supervision 
from laboratory i~structors. These facts are of importance, as they 
increase the total laboratory time of the student even above that found 
in honors and special class work. The student, using good equipment 
under competent supervision provided by the school, undertakes research 
largely of his own choosing and spends literally hundreds of hours per 
year in this work. 
6. Adjustment in the work load of the teacher of the gifted.--
While everyone interviewed felt that teaching the gifted required more 
'effort and time in preparation, school- organization permits little ad-
justment in the schedules of these teachers. Six schools allow this 
teacher one less different subject to prepare, but only two systems 
allow one less subject to teach. A t,eacher typically has two honors 
and three regular sections of the science. Three schools make adjust-
ments so that the teachers of gifted groups have no homeroom duties, 
and three other schools do not require extracurricular assignments. 
No system makes any form of salary adjustment. Of importance is the 
fact that the teachers of the gifted in these study schools willingly 
give the required extra time for no tangible reward. 
One practice of significance is the use of competent but poorly 
paid laboratory instructors in addition ·ttl the teacher. These people 
are workers with little college training, found in all the larger schools 
studied, who prepare the demonstrations and laboratory work for the 
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teacher and often supervise extra laboratory work of gifted science 
students.* 
7. Summer science activities of gifted science students.-- All 
schools studied have 10 per cent of their top students in some organized 
summer science activity. Employment in industry, hospital, research· 
laboratory, or mB.seum has long accoun.ted for half of.the summer science 
projects. While little or no pay accompanies the work, the job is con-
sidered helpful for the practical knowledge,gained, people met, and re-
search begun. While only 5 per cent of the top youngsters take formal 
jobs of this sort, it is significant that many of the Science Talent 
Search winners began their projects in such summer work. 
Advanced summer school study is the second organized prGject, Most 
schools have a few top science students attenaing schools where advanced 
work is done either as an advanced placement course or enrichment. Use 
of excellent facilities, often at colleges, a,nd contacts with scientists, 
are considered as valuable as information·learned. The students learn 
of these opportunities through the school, but apply largely on their 
own initiative, the school making no directed effort for summer study 
by gifted students. It is noted that many of the students who reach 
the greatest heights in high-school science spend their summers in or-
ganized programs. 
8. Community support as extracurricular aid.-- It is impressive 
that in every school area there is a variety of community activities 
t 
supporting science education. While the activities vary, several are 
present in each community, as shown in Table 13. 
*Based on statements of principals and teachers. 
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Table 13. Community Activities Supporting Education of Gifted Science 
Students and Per Cent Benefited 
Per Cent of 
Activity Study Schools 
Receiving Help 
Local College Aid 95 
Students study at college 85 
Source of equipment 95 
Source of experts for school 50 
Employer of teachers of school 45 
Operates early admissions 
program 32 
Student Summer Activity in Science 100 
Summer school for advanced work 91 
Work related to science 86 
Local Scientists Work with Students 55 
Evening meetings and programs 36 
Sponsor school club 54 
Local Industry Support 60 
Sponsors field trips to plants 45 
Offer top students jobs 60 
Supply schools with equipment 60 
One of above activities claimed 
by school a major factor in 
education of gifted science 
students 100 
'Average Per Cent 
of Gifted Students 
Per Study School 
2 
1 
10 
5 
5 
20 
20 
20 
11 
The support of a local college in 95 per cent of the study schools 
is of great interest. The table shows the variety of help provided by 
the college. Directly, the college may help but few students; indi-
rectly, it is a resource that benefits all science students of the 
school through specialized equipment, libraries, and personnel. These 
' 
study schools have sought out this help and developed a cooperative 
program over a period of years the significance of which cannot be measured, 
1.30 
A second significant aspect of community cooperation is the effort 
of lo-cal scientists and industry. Again, this help was sought by the 
school, and no two schools have similar progr.ams. The common factors, 
shown in Table 13, indicate that numbers of students receive ~nrich­
ment material in science outside the class from interested local experts. 
Nearly every school cited this interest and cooperation from scientists 
as a major factor in the development of superior science education for 
all students. 
B. Enrichment activities for the gifted student.-- Six types of 
enrichment within the classroom appear significant in the 23 schools 
studied. 
1. Project work.-- In 15 schools gifted science students work on 
selected projects, but in only five schools is this project work done 
in class time. The more common approach is to use non-class time in 
school for these projects, which may be special library reports, dem-
onstrations, or experiments. For all the time spent in school, it was 
estimated that twice as much time is spent out of school on the same 
work. Total time varies from 30 to 600 minutes per week in special 
homework. Science fair projects would be included here. Again, the 
significance is in the amount of indiy~dual research done by the student. 
2. Demonstrations and reports to class.-- The most widespread en-
richment activity is the special demonstrations and reports on selected 
topics given by gifted students. Three of the 16 schools reporting 
felt that the demonstrations are of less value to the class than regular 
work and thus do not use them. Of the remaining thirteen, eight schools 
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have all gifted students present at least one class demonstration-
lecture per year. Additionally, 18 schools have gifted students give· 
two to six special reports annually. The value of gifted students re-
porting to the class was q_uestioned by this investigation. Over 75 per 
cent of the schools feel that the information is of great benefit to 
the class, while 70 per cent feel it encourages independent work, .and 
only 35 per cent feel it is a good way to recognize outstanding stu-
dents. This enrichment, while helpful to the class, was not considered 
of great importance to the gifted student. 
3. Reading assignments.-- Hono+: classes used texts that included 
some material equal to college work. There were over six such texts 
per subject in use in the schools studied. One class was using college 
texts exclusively, but the common practice was to have a high-school 
text that included advanced materials for each student and college-
level books for supplementary reading. 
The school library is a source of much enrichment information, and 
the quality and quantity of reading materials can directly affect the 
education of the gifted student. It is surprising to find the school 
library so little used for anything except periodical reading. Only 
10 of 23 schools give the gift.ed pupils assignme~ts requiring the use 
of the school library, and this work averaged but an hour a week. The 
professional literature emphasizes classroom libraries, yet only. 11 
school·s have any such library system, seven schools having room libraries 
in half the science rooms. Library work is done generally in small and 
medium-sized schools but not in the large city schools, lack of funds 
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and interest being the reasons. 
A related problem concerned the manner in which gifted students 
learned about supplementary references. Science department ehairmen in 
95 per cent of the schools say that the teacher indicates specific ref-
erences, while in 75 per cent of the schools texts indicate possible 
readings. Assignment sheets and student initiative are used in more 
than half of the schools. Two conclusions seem valid and check with 
student statements. First, the reading is done from books obtained 
outside the school, mainly from public and college libraries. Second, 
supplementary reading for classwork is not done, but that time is spent 
in research on selected long-term projects. 
How to organize and write sciientific reports was a second problem 
investigated. The suryey indieates that 90 per cent O:f the schools 
teach this in English classes in grades 9 and 10. Science classes re-
view report writing in grades 10 to 12 in 60 per cent of the schools, 
while the library personnel.aids in 20 per cent of the schools. 
A last significant aspect in the use of libraries concerns peri-
odical literature available to and used by gifted science students. 
Modern theory and practice in the study schools emphasize the current 
developments in science, best studied in periodical literature. These 
data are shown in Table 14. 
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Table 14. Science Periodicals in School Libraries and Used Regularly 
by Gifted Science Students 
Periodical 
Scientific American 
Science News Letter 
Science Digest 
Science 
Nature Magazine 
Natural History 
Scientific Monthly* 
Bulletin Atomic Science 
Journ~l Chemical Education 
Sky and Telescope 
Popular Astronomy 
Tomorrow's Scientist 
Frequency of 
School 
Number 
17 
16 
15 
13 
13 
11 
10 
5 
4 
~:3 
2 
1 
Per Cent 
100 
94 
89. 
77. 
77 
65 
59 
30 
24 
18 
12 
6 
* Discontinued as a publication in 1958-1959,. 
' 
Frequency Most 
Used by Gifted 
Number 
8 
5 
2 
2 
2 
1 
Per Cent 
47 
30 
12 
12 
12 
6 
It seems most significant that only five periodicals are in more than 
three fourths of the schools, and these same magazines are the ones 
cited as most used by gifted science students. The school library ap-
pears to be of great value for current information and is moderately 
helpful for the gifted science student in smaller schools but is little 
used in the large cities. 
4. Other activities around the classroom.-- Three activities men~ 
tioned in the literature and seen in the schools studied are important. 
a. Laboratory assistant.-- Ten schools consider the job of lab-
oratory assistant educationally valuable for gifted students. Three 
.schools claim that the job is the most important extra-class activity 
for the gifted student, while several consider the job worthless. Di-
versity of opin~on probably stems from differing concepts of the job. 
134 
Where considered valuable, gifted students spend from one half to five 
hours a week with the teacher setting up demonstrations, collecting 
materials, and arranging equipment. Other schools feel the position 
is one where the student only cleans, stacks, and stores equipment. 
The literature has failed to describe tne job~ hence the confusion as 
to its value. This is equally true of the next two topics. 
I 
b. Teacher's aid.-- Nine schools consider the job of teacher's 
aid valuable for gifted·students, four schools listing it as the most 
valuable activity. The work involves various nonlabo.ratory duties 
from posting marks, and other clerical duties, to preparing class dem-
onstrations, bulletin boards, and S,Pecial exhibits, such as lecture-
demonstrations. 
c. Coaching others.-- Twelve schools seldom use gifted students 
as coaches for the less able, five schools frequently use the gifted 
for this purpose, and five others never use ,them. The schools using 
this practice extensively have the most gifted organized into a service 
corp operating on the theory that this is a service the able should 
give others, but which also helps to reinforce their own thought pat-
terns. 
Three fourths of the schools reacting felt that the gifted benefit 
from these extra-class activities as well as giving service to others. 
Observations in over fifty_classrooms raise the question whether the 
teacher does not benefit far more than the gifted student. Definition 
of terms is poor, and practice varies so much that the topic loses sig-
nificance as a measurable aid for gifted science students. 
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5. Audio-visual aids.-- The use of films in teaching science is 
well-established in the schools investigated, but there is little sig-
nificant agreement as to the most effective use of films with gifted 
science students. Fifteen schools indicated that a typical science 
student sees 13 films a year; a gifted student sees 14. Seven schools 
gave incomplete data due to lack of information about film schedules, 
and one uses no films, preferring demonstrations. Only four schools 
feel that films ar.e more effective with able than with typical students, 
but these four schools comprise half of those which have seen the En-
cyclopaedia Britannica series in biology, chemistry, and physics. Two 
schools regularly use the Britannica films ~nd the rest prefer selected 
industrial presentations. Seven schools have tried the Physical Science 
Study Committee films, but only one would use them. The only trends 
noticeable are great diversity of films from industry in use with gifted 
students and the use of films from Encyclopaedia Britannica. 
This investigation tried to discover reasons why more films were 
not used to enri~h programs for gifted students. Again the only sig-
nificant facts were the diversity of opinion and the lack of suggested 
improvements. Six study schools indicate that films provide more effec-
tive demonstrations than do class presentations, while several well-
equipped schools feel such films are a poor use of time if students 
can observe a live demonstration or conduct an experiment. Six schools, 
all of which have seen the Britannica or Physical sc·ience films, feel 
that only an expert teacher could use filmS effectively with gifted 
students. Three other schools feel films are best used when substitute 
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teachers are employed_. Two schools are outspoken and others indicate 
that the concept level of the Physical Science films is too difficult 
for even the best students. All schools believe that m,ost educational 
films in science are now too elementary for the grade level, especially 
for the gifted student. The schools feel that industrial fiib:ms only 
partially fill this lack of available science films for advanced high-
school students. 
6. Field trips.-- Oyer 7 5 per cent of the schools use field trips 
to enrich the education of the gifted science student. It is signifi-
cant that this is the highest per cent reported in any national study 
and that these schools a,lso produce many top science students. The 
schools that operate field trips for the gifted are not satisfied with 
their efforts. These schools qverage three trips per year for each 
gifted student; a typical trip takes 30 students. Pupils are selected 
by the teacher on the basis of interest; membership in clubs is a fac-
tor in only one school. Costs are paid by the s_tudent. The main 
reasons for so few trips are lack of student and faculty time and the 
administrative complications. Several outstanding systems oppose field 
trips on the basis of past experience. Main complaints are negative 
motivation for students, inefficient use of school time, disruption of 
school routine, and transportation difficulties for city students. 
Biological field trips are more satisfactory than physical science trips 
because fewer people have to be contacted, and the trips are more con-
trolled by the teacher. However, two schoqls base a public relations 
program and much of their success in science education on industry-
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sponsored field trips. Forty-five per cent of the schools have gifted 
science students visit local industry. The trend is toward more field 
trips for gifted students despite administrative red tape, lack of time, 
and various criticisms. 
C. Laboratory operation for· the gifted student.-- The great amount 
of time ppent by the gifted student in the school laboratory has been 
discussed under time allotments for regular: classes, special research 
courses for the gifted, and extra laboratory work for able students. 
The significant details are analyzed under three general headings. 
1. Ways in which able students do more laboratory work.-- Three 
practices were found in over half of the schools studied that favored 
more laboratory work by able students. Clubs that worked in school 
laboratories are frequently joined by able science students, and 77 
per cent of the schools found this practice most beneficial for added 
laboratory work. The instructor or teacher often works in the labora-
tory so that students can work on projects ·in their free time both dur-
ing and after school. Seventy-two per cent of the schools feel this 
practice beneficial to the student, though none would let students work 
unsupervised in laboratories. Over 80 per cent of the schools allow 
students, even in first-year courses, to select projects for laboratory 
based on degree of difficulty, and over two thirds of the schools in-
vestigated believe the election of more difficult problems by the gifted is 
beneficial to their training. 
2. Purpose and need for laboratories for able students.-- Contrary 
to some modern theories, all of the study ~chools believe laboratory work 
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is essential for gifted science s·tudents. All schools feel that in any 
advanced work this period should be at least a double period; and for 
advanced placement work some favor allotting time equal to a coll~ge 
laboratory session. All schools favor, though few could provide, spe-
cial laboratories for individual student research where equipment might 
be left un·disturbed for several wee"1c<-s at .a ·time. Sixty per cent of the 
schools have enough equipment and .space for individual experimentation 
by all college-bound science students, while other schools have pairs 
of students experimenting. 
Two surprising concepts were disclosed while investigating stated 
purpo.ses of laboratory for the gifted. Only 64 per cent of the schools 
list, as important goals .of laboratory work, planning and testing the 
.solutions to problems or other aspects of the 11 scientific method," de-
spite great emphasis on this in the literature. Five schools even 
listed as a goal the following o·f standard experiments from a laboratory 
manual. However, over 90 per cent of the schools emphasize skill in 
use of equipment and accuracy in measuring and recording data as goals 
of laboratory work for able students. As these students do much lab-
oratory work, it is significant that skill and accuracy outweigh the 
more creative and analytical aspects. 
3. Organization of laboratory work.-- Teacher preparation time and 
laboratory manuals present the most significant topics of laboratory 
organization. Teacher preparation actually takes over three hours per 
laboratory, with little variation among .schools studied. In addition, 
all of the larger schools haye full-time laboratory instructors assembling 
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apparatus, managing stockrooms, making equipment, and assisting special 
students. Many science departments devote much of their budgets to ad-
vanced equipment which is maintained by these technicians. Some of 
these men, operating on limited budgets, gather government surplus 
equipment and assemble parts for additional experiments. Dnly one 
third of the schools use commercial laboratory manuals. The rest of 
the schools write their own, using more advanced experiments that em-
ploy varied equipment. A few experiments are of the open-ended variety, 
enabling some creative thinking, but all emphasize experimental accuracy. 
Holt and Company Workbooks are most widely used, but an occasional 
school uses a D. C. Heath Laboratory Manual, and one school has the 
Brooklyn College Manuals while another uses a Manufacturing Chemists 
Association Manual. 
D. Extracurricular activities for gifted science students.-- Before 
the advent of special advanced courses, the extracurricular activity was 
used to enrich science offerings for the able. Increasing calls on 
teacher and student time and teacher demands for extra pay for extra 
work have limited extracurricular projects in some places. Despite 
their lessening importance, three types of out-of-class activities are 
widely practiced and considered valuable in the schools investigated. 
l. Clubs.-- A limited form of club program exists in every school 
studied. Nearly all are either general science clubs where members can 
specialize as they wish, or clubs devoted to one subject such as biology, 
chemistry, physics, or astronomy. The small specialized clubs, pre-
viously common, have now become insignific'ant in these schools. All 
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clubs are voluntary based on interest~ but each of the following re-
quirements is present in about one fourth of the clubs: election of 
courses in a subject~ science marks of 85 pi=-r cent or better, and lim-
ited membership based upon available space and election by present 
members or advisor. As all schools feel that clubs aid the gifted 
student, the limitations on effective club programs were investigated. 
In 85 per cent of the schools, lack of student time is the most serious 
limitation; in 70 per cent, faculty time was a factor~ while faculty 
disinterest restricted activity in 35 per cent of the schools. Club 
activity for the most able science students is felt to be mo(';t effec-
tive when the clubs are limited to 15 memb~rs, allowing all to partici-
pate, and when research opportunities are available with proper equip-
ment and encouraging, interested faculty advisors. 
2. Science seminars.-- An emerging extracurricular activity is 
the science seminar. Taken from the college and emphasizing research 
and pooling of information rather than project making, this activity 
is offered in seven schools and is being added in several more within 
the year. At present, scheduling varies between meeting during the 
school day, strictly after-school activity, or sponsorship by outside 
science organizations, such as an Academy of Science, with meetings in 
the evenings. Regardless of the arrangement, the activity offers no 
school credit, but allows groups of able students to talk and work with 
scientists and to conduct independent research. In most schools it is 
this research that develops by-product dern6nstrations or projects which 
are entered in science competitions. 
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3. Contests.-- Contests .of various types are used to stimulate able 
students in over 90 per cent of the schools. 
a. Methods of preparation.-- About .50 per cent of the schools 
prepare for these contests through activities of their club program, 
while nearly 40 per cent have students working with teacher or indus-
trial scientist. Two facts appear significant. Every contest winner 
has received many hours of personal help from a scientist and/or sci-
ence teacher. Each school has one person who is greatly interested in 
developing contest winners in that school. Another method of.prepara..:. 
tion for national competitions, as practiced in the majority of the 
schools investigated, involves organized drill sessions. In several 
schools this drill is part of an honors course, and in one case it is 
an elective subject. Organized drill is held. after school in other 
places. The over-all plan is to reyiew the yarious sciences under the 
guidance of a science teacher. Frequent readings in periodicals and 
systematized practice on various old examinations are begun in the. fall. 
Thes.e practices explain, in part, the success of the gifted .science 
students in national competitions. 
b. Contests and competitions entered.-- The schools of this 
study enter a wide variety of competitions. By the nature of the 
sampling, all schools participate and have a number of winners in the 
Science Talent Search. However, considering 15 schools reporting their 
contests in detail, it is impressive how many different competitions 
these schools enter. These data are shown in Table 15. 
Table 15_.. Contest, and Competitions Entered by Gifted Students in 
Fifteen Schools Reporting 
Name of Contest 
Science Talent Search 
Regional Science Fair 
State Scholarship 
Bausch and Lomb Award 
New York University Science 
Future Scientists of America 
American Physics Teacher 
Science Congress 
Chemistry Association 
Academy of Science (Local) 
American Metals 
Science Essay 
Number of 
Schools 
.Entering 
15 
13 
9 
8 
8 
4 
4 
2 
2 
2 
2 
1 
Per Cent 
of 
Schools 
100 
86 
60 
54 
54 
27 
27 
14 
14 
14 
14 
7 
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c. Value of competition to the individual.-- The science fair 
at the school leve:J- is most widespread among the schools studied and 
thus offers the best possibility for specialized study. Investigation 
reyeals that about 2 to 5 per cent of all science students enter the 
local fair. Considering local participants; teacher-ratings of the 
values of such activity differ greatly from the claims in the recent 
literature. The schools studied indicate a trend away from the science 
fair as it is presently organized. 
Two study schools are actively organizing programs against the 
publicity of the science fair, claiming that the newspaper pressure is 
emphasizing project work for the able student rather than experiences 
in research and study under advanced placement offerings. The science 
congress, centering around lecture-demonstrations rather than projects, 
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is favored by several schools for the lessening of competition and the 
increasing of scholarly work. 
Table 16. Values of Science Fairs for the Participant 
Value Ratings of Schools in Per.Cents Great Fair Little 
Motivation 34 53 14 
Science skills 24 53 24 
Gain facts 29 53 19 
Develop attitudes 34 38 29 
Learn scientific method 29 34 38 
Meet people 24 48 29 
Win scholarships 14 48 38 
Extracurricular activities as investigated in this study reveal a 
decline in club activity but an increase in science seminars. Many 
contests are entered, yet the most popular, the Science Fair, is no 
longer considered the best activity for the able .student. 
E. :Programs presenting wide diversity of opinion.-- Three topics 
prominent in the literature and present in the schools studied deserve 
special consideration, since claims vary as to their significance in 
the education of the gifted science student. 
1. Order of course presentation.-- Many schools studied are try-
ing variations in the normal science course sequence with favorable 
results. Nearly 50 per cent of the schools have tried or are consider-
ing offering physics before chemistry in the last two grades. Two 
modificatiop.s of this early physics of'fering were found. Fore'st Hills 
offers half a year of biology and half a year of physics covering .:. . c. 
:! 
!; 
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the normal Regents 1 requirements for both subjects to very able tenth 
graders. Bronx High School of Science is considering .offering in grade 
10 the science most preferred by the student--biology, chemistry, or 
physics--with the idea that he may take more work in that area in the 
last two years. The validity of the rea_s·on~ cannot be examined here, 
but proponents of early physics courses claim that students do nearly 
as well on standardized examinations a$ students a year older. Students 
taking national examinations in the fall of the senior year need to have 
completed physics and chemistry in depth, and advanced placement courses 
are then possible in grade 12. The aebate between maturity and suf-
ficient mathematics, as compared with more science at lower grades and 
!f 
' 
interest driving the student beyond expected production, is unanswered 
by this study~ as is the argument that all courses taught at lower grade 
levels must be diluted. 
a. Biology in grade 9.-- Four schoqls have experimented and 
plan to offer biology in grade 9. By accelerating science training, 
they can offer advanced placement biology in the senior year. The New 
York City schools favor biology in grade 10 for a varie~y of reasons 
centering around a small study done at Abraham Lincoln High School in 
Brooklyn, New York. 
Several trends are noted. Courses can be offered successfully to 
the able at grade levels below normal practice. Schools have gained 
room for advanced placement courses and have been able to give new 
i. 
,. 
depth to courses by varying the class:Lcal .order of presentation. .While 
it cannot be stated that this change ~f sequence produces better student 
:; 
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performance, the records of these schools are proof that top students 
can be produced with a variety of course sequences. 
2. Physical Science Study Connnitt~e program in physics.-- This 
.; 
"i ' program, developed by a connnittee origi'nally located at Massachusetts 
Institute of Technology, is supposed to reorganize the subject of 
physics so that a comprehensive course is available to typical high-
school students. The course is being ~rieq in four schools studied 
and has been considered by eight others, but the twelve schools feel 
that the course is not practical. Major objections are that the course 
concepts are too difficult for high-school students, that not enough 
drill work .is offered to reinforce classic basic concepts needed for 
college success, and that the program is too .expensive for most high 
schools. This reaction seems significant and surprising after observ-
ing a pilot school project and reading much favorable literature on 
the subject. 
3. Science Talent Search.-- The schools of this study are outstand-
ing in this national competition, yet the majority feel that the Search 
is overrated and not worthy of the emphasis placed on it in school. 
When inaugurated, the Search offered one of the best avenues for scien-
tific recognition and financial reward. Recently, many other programs 
have been made available which offer more money and less competition. 
Consequently, many schools are encouraging outstanding students to try 
different competitions, leaving but a fraction of the best in the Sci-
,, 
ence Talent Search. 
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F. The teacher.-- The teacher, like the counselor, represents the 
personal ingredient. which appears to mean the difference between a good 
and an outstanding program. J)uring th~s study the author has inter-
!I 
viewed over eighty teachers of gifted science students and.obtained in-
formation about many others. The results .of this study. confirm the in-
formation presented in other published research which will now be con-
sidered. :\ ' 
1. Source and background of present teachers of gifted science 
students.-- About 20 per cent of.the teachers have taught from six to 
fifteen years and are considered a younger group. They entered teach-
ing for a variety of reasons, but remain because they have two great 
., 
!! 
drives: to help youth, and to excel i~ the profession. They differ 
from an.older group in that they have been more interested in advancing 
themselves professionally through working for extra degrees and attend-
ing workshops and conferences. Why the number of younger teachers (2f) 
per cent) is so small is not known, but opinions include lack of able 
people entering teaching, lack of willingness of younger teachers .to 
spend the hours of extra time needed, lack of enthusiasm, and the dom-
inance of the older teacher in the study schools. While seniority is 
not supposed to be considered in selection of teachers for gifted sci-
ence classes, in many schools every teacher of the gifted had at least 
20 years of experience. 
The majority of teachers of the gifted have from 20 to 30 years of 
' '> I 
teaching experience and have achieved ~ecognition locally through active 
service in professional organizations) Few have written journal articles, 
. ' 
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for they spend much time with students, but about one third have pub-
lished texts or workbooks from which they receive royalties. These 
teachers do not want to take more cour~es and study for degrees in 
order that they might be promoted to department chairmanships, but 
they will attend workshops to learn new methods of science teaching. 
All have very definite ideas about how to teach gifted science students 
and, while these theories differ, all emphasize clear understanding of 
fundamentals and vocabulary, a.ppropriate drill work, cr±tical reading 
of periodicals and advanced texts, and research at depth in problems 
selected by the student. Many of these teachers entered the profession 
during the depression when scientific :jobs were scarce and would not 
now be able to transfer without financial loss. 
Most of the teachers were educated at colleges within several 
hundred miles of the school, and over 25 per cent have grown up within 
ten miles of where they are now teach~j:lg. ·Less than 30 per cent are 
women. All had hobbies and outside interests along technical lines as 
horticulture, photography, o·r woodworking. Most tend to give much ser-
vice to several local professional organizations rather than join.na-
tional groups. All presented uniformity in the characteristics listed 
in the next section. 
2. Requirements of teachers of gifted science students.-- In this 
status study, teacher requisites could be obtained only through obser-
vation of teachers, statements of their background, and statements by 
teachers and administrators as to thejiqualities sought in a teacher of 
the gifted. A summary and analysis disclose~ three important aspects 
: ~ 
t. 
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of a teacher. Personality was always considered first. The. teacher 
should radiate. enthusiasm for ·the. subj ~ct so as to inspire. students to 
work. The. person should be. me.finite. i* what he. is trying to accomplish 
and yet have. skill and patience to pre.ie.nt information in a variety of 
ways. The. teacher should be. psychologically stable. himself and possess 
the. knowledge. and ability to help students with problems. He should 
have. the. mental and physical stamina to cheerfully work long hours with 
groups and individuals. 
Away from the. students, the. teacher sh0uld keep current in science. 
through reading and attending professional meetings. He. should get 
along well with the staff and parents. 
The. teacher 1 s academic backgrounl and experience. should equal or 
even exceed that of a college. t.e.acher. Amaste.r 1 s degree. in a subject-
matter area was considered nec~e.ssary. Five. years of teaching experience. 
was minimal. It is significant that JI!.pst of these. teachers had at least 
the. educational skill to be. .a profe.ss~~nal scientist or college. teacher 
and many have. been engineers or re.se.arc,h workers. Teaching sk.ill was 
developed with superior general ability, the. minimum number of e.duca-
tion courses required for certification) and the. years of experience..* 
This status study of 23 :3chools outstanding in their development 
of gifted science. students reveals a variety of significant facts and 
trends as discussed in this chapter. The. following pages contain some. 
conclusions of this investigation. 
!) 
,; 
* Based upon statements made. by teachers and administrators in the. 
.schools vis ite.d. :; 
CHAPTER v;: 
I; 
., 
. CONCLUSIONS .AND RECOMMENDATIONS 
The basic purpose of this investigation was to study and analyze 
twenty-three programs for gifted scienqe s~udents in high schools of 
:· 
the United States. The schools were selected from those having the 
most winners and honorable mentions in the Science Talent Search, 1950-
1957. The study and anal¥sis have been accomplished by means of or-
ganizing and evaluating information obtained from an extensive, three-
part questionnaire returned from twenty-three schools and from visits 
,. 
to sixteen of the study schools. 
Conclusions of two kinds are presented in the first section of 
this chapter. Both are opinions formed from the evidence obtained, 
but one type is based on the objective data from the questionnaire, 
while the other is the result of observations and interviews. In 
this status study the inclusion of both types of results presents a 
more complete picture of the school operations. Information used in 
this chapter, whether objective or subjective, was obtained from sev-
eral different people in more than one school in an attempt to present 
reliable and valid results. The sunnnary and analysis of the data are 
presented in Chapter IV along with some conclusions that were intimately 
associated with the information. In this chapter more general conclu-
sions precede a list of recomnendatio~s. 
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.Coilclusions 
A. General community and school background.-- On the basis of the 
findings of this investigation, the following conclusions can be made 
concerning general community ~nd school background: 
1. Most of the schools are located in prosperous sections of large 
cities or in suburban communities where professional and prosperous 
businessmen make their homes. These conditions favor the development 
of an environment suitable to the education of gifted science students. 
2. The parents of the students represent a wide range of education 
and income, but the typical parent i.s successful in a business or pro-
fession and desires a college educatio,n for his child. 
l ~ 
3. The parents favor, and are willing to support, special educa-
tion for gifted students, especially in the field of science. 
4. In most communities both paren'ts and school faculty favor and 
practice the grouping of the most and the least able students. 
5. Leadership in special education for gifted students comes from 
local school administrators and is supported by the school faculty. 
6. The schools have salary schedules that are better than those 
in many nearby communities but are not the best in the area or the 
nation. 
7. Near every school is a college or group of scientists providing 
resources in the form of technical equipment and expert advice and en-
couragement for able science students. 
8. The students at the schools studied are motivated by home and 
community conditions to strive for college. Over two thirds of the 
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graduates have the desire, the preparation, and the ability 
to enter four-year colleges. 
B. School organization.--
1. Most of the schools studied are large and crowded, but have 
developed more winners in the Westinghohlse Science Talent Search than 
' any other schools in the United States. Graduating classes range from 
150 to 1500 students; one third of the schools are on multiple sessions. 
Regular class size averages 29 students, while special classes for the 
able average 25 students. However, one third of the schools h<we their 
special classes larger than regular groups. 
2. All schools use some form of special grouping of able science 
students. 
than 
3. Many of the larger schools forJ mere efficient student groups 
the small schools because there aJe more able students available 
and the staff members are specialists. 
C. Guidance services.-- Ou the basis of the findings of this in-
vestigation, the following conclusions are made concerning guidance 
I 
services for gifted science students: 
1. In the schools studied there were three organizational plans 
for the guidance department. One utilized all full-time professionally 
trained counselors. A second had many subject teachers counseling fox 
part of a day; the program was coordinated by several guidance-admin-
istrators. A third also used :many part-time counselors but divided 
these guidance people so that some did interviewing while others were 
specialists who gave added help in placement, college applications, 
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maintenance of the guidance library, and aid for underachieving stu-
dents. No proof of the superiori.ty of a. particular plan or organiza-
tion was obtained. 
3. Counselor case loads are so large that a student without seri-
ous problems experiences only a few mi,utes of private interviewing a 
year in most schools, and this is concerned with course selection and 
college entrance problems. 
4. The gifted student is not considered different from other coun-
selees and receives no extra time or sp,ecial attention from the coun-
1 
selor. 
5. A science teacher often serves as a specialist for gifted sci-
ence students. In their hours togehher, the teacher and the student 
develop relationships that allow 
nature of his talents as well as 
the gifted 
to develop 
young person to explore the 
skills and attitudes needed 
in the field of science. The use of the co:U.Uselor as a generalist and 
the science teacher as a specia.list is a team approach practiced in all 
schools .. 
6. No school has a required course in guidance, but all schools 
disseminate information from the guidance department through many bul-
letins to students and parents, student handbooks, a few grade meet-
ings, and many special meetings where a counselor speaks to classes 
during the English period. 
7. The typical counselor of gifted science students has a back-
ground that includes 17 years of teaching, often in science subjects, 
nine courses in guidance, and one course in the gifted child. His 
I 
' 
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college education was obtained at nearby institutions and includes a 
liberal arts degree and a seco1:1d degree; the latter often is in a sci-
.ence or guidance area. He has been selected by his principal for coun-
seling duties because of his skill in counseling and his ability to 
understand young people, his positive personality, and his reputation 
I 
among the faculty as· a dynamic, hard-working, well-liked teacher. 
8. There are three practices found to ·give effective continuity 
to the guidance services: 
a. Counselor keeps the same coJnseling group for nearly four 
I years. 
b . .Anecdotal records are prepared by teachers and counselors 
and are reviewed by the guidance personnel. 
c. Regular guidance meetings a:rre held in which staff members 
. . I 
discuss. special problems, often the progress of individual gifted stu.-
dents. In larger schools there are meetings attended by a sub faculty 
composed of all those who teach the gifted.students. 
9. About 10 per cent of the counselors claim to be using a non-
directive method of counseling. 1 It ap~ears that few counselors express 
a philosophy agreeing with recent professional statements of nondirec-
tive counseling. Most counselors, however) maintain good rapport with 
the gifted students. Many of these student's feel that the guidance 
team of counselor and science teacher is most helpful in understanding 
and developing the abilities of gifted students. 
10. To identify gifted science students, the schools studied use 
objective measures of intelligence and achievement and subjective meas-
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ures of academic performance and personality. 
a. At least one intelligence test is used to select the top 
10 per cent of the students; no one instrument is considered superior, 
and six different tests are used in the schools studied. 
b. The use of seven different ~chievement tests was reported. 
I 
A student has to be more than two yearsi accelerated at the ninth grade 
level on subtests in English and mathematics to be considered gifted. 
c. Marks in junior-high subjects are used to indicate superior 
performance, but there is no agreement as to whether all subjects or 
only mathematics and science should be,considered. 
d. Some indication of high interest, drive, and stable person-
ality is considered, but no uniform method is used to determine this 
information. 
11. Selection of students for spec)al or advanced courses is based 
upon consideration of the four factors of intelligence quotient, achieve-
ment subtest .scores in English and mathematics, previous marks, and a 
rating of personal qualities. The schools have a guidance person or 
science teacher make the final selection. Provision is made for drop-
ping some students from courses for advanced pupils and adding others 
at a later date, 
12. Identification and selection of gifted students for special 
classes need not be made below grade 9. While the schools studied used 
results of objective tests administered in grades 8 and 9, selection 
for specialized work was not made before the middle of grade 10. Per-
formance in grades 9 and 10 and the results of retesting are considered 
before selection. 
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D. Science education.-- On the basis of the findings of this in-
vestigation, the following conclusions can be made concerning science 
education for gifted science students: 
1. All college preparatory students have laboratory work connected 
with each science course in the high slhools studied. 
2. Over one fourth of the schools 'provide double periods for lab-
oratory, over one half of the schools have laboratory periods lasting 
at least 55 minutes, and other schools offer courses in advanced lab-
1 
oratory work. 
the sch~els stated, should be 55 minutes 
in length in high school. Wherever this was not practiced, it was 
3. Science class periods, 
stated as highly desirable. 
mathematics for all students. 
4. All schools have graduation re~uirements in both science and 
I 
5. Gifted science students take from five to eight science courses 
in four years of high school. A great variety of advanced science work 
is available in many schools studied, 
sciences, advanced placement courses, 
including honors programs in basic 
I 
specialized advanced courses in 
one phase of a science, and laboratory research opportunities. 
6. In all advanced courses two periods a week of laboratory work 
is a minimum requirement, and five different courses devote ten periods. 
a week to laboratory work. 
7. Two policies exist regarding homework in the schools studied. 
One includes a half hour a night devoted to concentrated study on basic 
topics; the other involves hours of work on special interests in science. 
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The amount of homework per se does not appear to be a factor in the 
education of the gifted student:. However, schools that offer a program 
emphasizing intensive study of a few basic subjects assign over an hour 
per subject per night of homework, while schools having many electives 
and extensive laboratory work performe~ at school assign less homework. 
8. No adjustment is made in the teaching load of those having 
classes of gifted science students despite the fact that b0th adminis- · 
trators and teachers consider the work rore .. time-consuming. 
9. The larger schools employ labo,atory instructors who aid the 
teacher of the gifted by prepa:ring laboratory equipment and demonstra-
tions and giving special help to gifted students. 
10. Not quite 10 per cent of the gifted science students attend 
organized summer science programs such,as advanced or specialized course 
work in summer schools or work in research laboratories. Those students 
who are outstanding in national science competitions often have attended 
such summer programs. 
11. Schools of this study have organized support for gifted science 
students from three types of community institutions. Every school cites 
one of these types of community support as a major factor in the success 
of the education of gifted science students. 
a. Nearly every school received help from a local college in 
the form of the acquisition of science equipment, use of college facil-
ities by advanced high-school students, and expert technical information. 
b. Local industry has been enlisted to offer scientific jobs 
to students, provide technical equipment to the school, and to spensor 
field trips. 
: ' 
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c. Groups of scientists in the cmmnunity have been organized 
to aid students in research or specialized study. 
12. The sequence and grade level of science courses are being re-
evaluated. Evidence is inconclusive, but some science teachers feel 
biology could be offered in grade 9 to gifted students, and physics 
I 
and chemistry, in either order,. in grades 10 and 11, to be followed by 
advanced placement work in grade 12. As many of the schools studied 
have had successful experiments with various sequences, it may be con-
I 
eluded that a variety of sequences coul:d be successful for gifted stu-
dents. 
13. The Physical Science Study Connnittee Program in physics has 
been examined by many schools in this study. These schools feel that 
the program is not practical for them at this time. 
14. Special emphasis on the sciencJ education of gifted students 
should begin in grade 10. Experience with identification and selec-
tion at the schools studied indicates that while successful programs 
need not be begun before grade 10, no school failed to provide special 
I 
opportunities for its gifted in grades 10 to 12. 
E. Enrichment in science for gifted students.-- On the basis of 
the findings of this investigation, the following conclusions are made 
concerning enrichment in science for gifted students: 
1. Special projects and reports are used extensively to enrich the 
courses of gifted science students. These activities, usually done 
' 
after school, involve laboratory or library research and lead to science 
fair exhibits and class lecture-demonstrations. Teachers of gifted 
--------~---------------------------~-----------------
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classes feel that this special work brings desirable information to 
the class and encourages independent work. 
2. Gifted science students supplement one standard high-school 
text with readings in several other high-school and college books, in 
addition to specialized publications and periodicals. 
I 
3. Five scientific periodicals were found in over three fourths 
of the schools studied, and these s13-me five, were considered of most 
benefit to gifted science students. 
4. School libraries are little usld by gifted science students as 
I 
a source of specialized references; the students prefer college and pub-
lie libraries because of their greater variety. Room libraries in sci-
ence are uncommon and are used only occasionally by the gifted. 
5. Gifted student.s. learn how to write 
ports in English class in grades 9 an.d,lO, 
used in science classes in grades 10 to 12. 
special and scientific re-
and ·this writing skill is 
6. Three jobs around the classroom are considered valuable for 
gifted students. These jobs--·laboratory assistant, teacher 1 s aid, and 
academic coach--might be considered valuable by more schools if uni-
form job descriptions were available. 
7. Only a few types of educational films are considered helpful 
for gifted science students. While the gifted students in the schools 
studied see an average of 14 science films a year, these are limited to 
a few produced by private industry and three series produced by En-
cyclopaedia Britannica. Live demonstrations available at the schools 
were thought to be better than most films because the concept level 
fl 
i 
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could be adjusted for gifted high-school students. Many schools use 
films to show field applications of scientific principles. 
8. Field trips enrich programs of gifted students in three fourths 
of the schools studied. Some schools say that more and better field 
trips could be provided if there were more teacher and student time 
I 
and less administrative red tape. A few schools consider field trips 
a poor use of time. 
F. Laboratory activities for gifted students.-- On the basis of 
I 
.the findings of this investigaticm, th1 following conclusions 
concerning laboratory activities for glfted students: 
are made 
1. All the schools studied report that laboratory work is essen.-
tial for gifted science students. 
2. Individual student research is considered desirable in all I , 
basic courses and is available in 60 per cent of the schools; the rest 
use some .form of team study in laboratory. 
3. Special laboratories for advanced student work are considered 
most desirable by all schools and are available in over one third of 
the buildings despite crowded conditions. 
4. The most common goal of laboratory work in the schools studied 
is to develop skill in the use of equipment and accuracy in measuring 
I 
and recording data. 
5. Planning and testing solutions and use of a 11 scientific method11 
are important goals of laboratory work in 64 per cent of the schools 
studied. 
6. Most- of the laboratory exe-rcises are created by the science 
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teacher or laboratory instructor; a few teachers use commercial manuals. 
G. Extracurricular activities for gifted science students.-- On 
the basis of the findings of this investigation, the following conclu-
sions are made concerning extracurricular activities for gifted science 
students: 
1. The club program is decreasing in schools due to lack of teacher 
time, no extracurricular pay, and the rise )of other competing activities. 
Clubs are voluntary but are often restricted in membership by marks, 
I 
approval of the advisor, and space ava1lable. The most popular clubs 
with gifted students are those limited I to less than 15 members where 
research and discussion are paramount. 
2. Science seminars, are increasing in the schools studied. They 
are more formal than club.s and, with tJe he~p of out,side experts, often 
study specialized topics. 
3. Contests are still popular, but the trend for gifted students 
is to avoid national contests and to enter more accessible regional 
and state competitions. 
j 
4. More than two thirds o.f the schools feel that the local, state, 
and national science fair does not offer maximum opportunity for the 
time spent by gifted science students. Some schools are not emphasiz-
ing such competitions and consequently have fewer winners. Greater 
financial rewards might change this situation. 
5. Schools which do well in national science competitions have 
some special form of preparation. Most schools have one teacher who 
is greatly interested in preparing contestants. Either through cl_ub 
I' I 
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activity or special help the potential ~contestant receives many hours 
of individual help from an expert. The majority of the schools studied 
have organized drill sessions for national examinations ·~ither as a 
pa-rt of an honors course, a special course, or an extracurricular actiy-
ity. J;n the meetings a teacheJ: or spe.cialist presents a systematized 
I 
review, assigns or encourages special readings and reports, and presents 
and discusses tests similar to those to be taken. 
H. The teacher.-- The findings of this investigation agree with 
many previous studies in 
gift.ed science students. 
regard to the !quali:fications 
Conclusions ale: 
. i 
of teachers of 
1. The teacher is the mosf: important single factor in the educa-
tion of gifted students. 
2. The teacher has mastered 
tained a masterrs degree in that 
the subject he 
field.! 
teaches and has ob-
3. The teacher has taught successfully for nearly 20 years and 
has taken education courses beyond those needed for certification. 
4. The teacher has defini·te plans as to how to teach gifted stu-
~ 
dents, usually emphasizing exactness and motivation for individual re-
search. 
5. The teacher is often selected_because he has emotional stabil-
ity, drive, enthusiasm, ability to work patiently for long hours, and 
ability to motivate students. 
,.· 
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Recommendations for Further Study 
'I I 
The findings of this status st~dy indicate many problems related 
to the guidance and education. of gifte~ science students that need to 
be investigated. I 
L What is the best size for 
sciences? 
I 
cl;lasses l of gifted students in various 
2. What .difference, if any, i1 there in the progress of individual 
gifted students in highly selec.ted /groups aq. compared with those re-
. . . hm . h I I ? 
celvlng enr1c ent 1n eterogeneou1 gr,ups: 
3. What factors in homogeueoui gr~ups of gifted science students 
motivate the individual to achieve~ 
4. What nonintellectual factmrs are crucial in predicting academic 
I 
success and how may they be measured? 
1
. 
. I 
5. What home factors motivate/some potentially gifted students to 
I 
excel in science during high school? 
I 
6. How would varying amounts bf counseling time affect the number 
and achievement of potentially gifhed science students who would achieve 
recognition by the completion of hlgh school? 
I 
7. At what times and in what rmounts could professional counsel-
ing improve the mental health of gkfted science students? 
8. What group guidance methodls wo~ld be of most benefit to gifted 
science students and would these Jethods be needed? 
9. If individual guidance pr,ctices were directed taward emphasiz-
ing the problems of gifted studen,s, what changes, if any, would occur 
in the students 1 achievement in tne science field? 
I 
:i' 
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10. What rewards and recognitions ~ay best motivate gifted science 
students to greater achievement? 
11. What is the importance of junior-high marks in the identifica-
tion of gifted science students? If sub>ject marks are used, is there 
any combination of subjects or minimum ?rades that imJ?rove objective 
means of identification? 
12. Are intangibles such as motivation, drive, and interest in 
13. What is the lowest grade level at which specialized classes 
in science should be started sor that the gifted may have had the oppor-
tunity to successfully complete one: year· of advanced placement work 
before high school graduation? 
14. Row does the amount of scientific learning vary when students 
spend a given number of hours in a variety of elective subjects at ad-
vanced levels as compared with the same1 mmnber of hours spent in in-
tensive study of the three basic sciences? 
15. What types of summer study are most beneficial to gifted sci-
ence students and what can be done to make more of such opportunities 
available to interested, able students? 
16. Under what conditions can biol,ogy be taught in grade 9 to 
gifted students without seriously handi~apping these students in col-
lege? 
17. How do gifted students benefit from such activities as lab-
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oratory assistant, teacher 1 s aid, and al.demic coach? 
18. What scientific concepts studikd by gifted high-school students 
can best be enriched by field applications or films? 
19. What adv-antages, if any, are gained by gifted science students 
whose teachers hav-e attended summer programs such as those sponsored by 
I 
the National Science Foundatior1 as compared with teachers who engage in 
other activities in the summers? 
20. What science education exists, and what should exist, at the 
junior-high level to best prepare giftld science students for advanced 
high-school work? 
21. What measures are being taken, and what should be done, to 
educate and recruit qualified teachers to give science instruction in 
junior-· and senior-high-school'? 
22. What experiments or laborator1 exercises are necessary to the 
science education of gifted students? At what experience levels and 
in what order should they be Fr-esented? The design of new experiments 
and the preparation of laboratory manuals are desired by teachers of 
gifted students. 
A P I' E .N D rl X 
i 
S0HOOL QT.TESTIONNAfR1!! 
This questionnaire is divided into sevpral parts. If possible, 
ould like each part answered by a dif1erent member of the faculty. 
le the items ask for facts and figures, I would appreciate any 
nents, explanations or additional information. These could be 
sd on the back of the pages or attached on another page. 
The phrases 11 Gifted Student 11 and ·nGifted Science Studentn arc 
specifically defined since they vary in different schools. 
llly those phrases refer to those students with superior ability 
3ciBlly in tho verbal and matlifu.atics areas, living in an environ-
b fnvoring the dov-Jlopm.:mt of their specific interests and dis-
ring act~ve creativity along these lines. When the phrases are 
J. in this questionnaire it will be assumed that th0y refor to ynur 
bicular definition or related conc8pt. 
Administration Form 
>ral Information about the school and _community 
\ize 
Of the community (please chock ono) 
l-10,000 
l0,000-2S,OOO 
25,000-50,000 --
5F,ooo-1oo,ooo 
10 J Qi.)l)-250, 000 
, over 250,000 
Number of grades in the high school is 
Number of teachqrs: men _____ , women 
Numbor of stu:tents in the following high school grades: 
(please chock number for each grade) 
·rade 0-100 100-200 200-300 300-400 . 40J-500 5'00-600 
9 
-----
10 
---- -·-- ----
ll 
--·--
12 
Average class size (check one) 
600-over 
·----
l-25 __ 
25-30--
30-35 
35-40--
over 40 
Do you have any classes in which pupiQs are assigned because of 
some outstanding ability? Yes No 
a. If so, how many such classes aro there? 
j 
b. And what is the size of such classes? 
~inances 
l. is the approximate annual operating expenditure 
per pupil. 
2. is tho estimated added expense for each gifted 
pupil per year. 
J. % of the annual high school budget is devoted to 
science materiDl~ and other special science department 
expenses. 
4· Teacher Salaries: Please attach a salary schedule or 
indicate the following~ 
Minimum 
Maximum 
j 
Ye~rs of Preparation 
t) 16 
Average Annual Increase is 
Differential for DepartmBnt heads 1 
. I 
Differential for school guidance counselors 
PhD 
\a ckground _?f Students 
' ) . 
% of the. students continue to a four year college. 
% of the students enter some form of post high school 
--training. 
%of all people 14-17 years old in your school district 
are not attending your high school. 
~ommunity Feeling toward all exceptional children 
Activo interest in improving education of the gifted science 
student began with: ( Oheck all applicable answers) 
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community groups school administrators 
teachers other: 
individual parents 
•· Is there an organized parent group i1 your school? Yes No 
2a. 
3. 
If so; and 
the gifted 
gives 
3 
if this parent group he~ps in the education of 
students it (please check applicable answers) 
I 
financial aid to deservD..ng students 
serves as routside expertsr for student projects 
provides special equipment for the schoolroom 
other: 
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For which of the following groups would those in the community 
who are interested in public education prefer to see special 
training given.? (number, in order" those that would be acceptab 
sight and hearing problems slow learners 
special ability in science crippled 
special ability in athletics emotionally disturbed 
special ability in art & musi;c other: 
' 
In your opinion, what might be the; reaction in your school 
by the majority in the groups named at the top of the columns, 
toward placing the most able students in special classes 
for at least part of the day~ ~(please check) ·~'Y 
. s ~ // {J / £, / ~~~ 
f.':, "\~ · ~ A<";; ~~/ rff'./ v \{;'/ a. For the most able student <v~ ~-v~ $''l/;J t<,'?'.. Af{i. .. 8/ rJ> ·:-..~ / 
"'.-.t "'--'\ ,.;~ /tf:<. ...-,~. _,.._+ / Ait.-~ ./ '-~ ~rr / 
''( ,.; r;..,V / IV' 4-A." 1\,\'" / . 3 0.: I 
. .:-· v./ 7. . \;'I 
I 
I I 
l l ! I 
. ,,,, 
I I I __.. 
; I 
i I 
I I I I I i 
generally desirable 
poor for social development 
not wo~th the added exnense teache~s should have f:wer classes 
other: 
b. What might be the reaction toward placing the least able in 
special classes for part .of the school day at least? 
---+---,----------i 
' 
-. 
' 
generakly desirable 
undemocratic 
poor for social development 
not worth the added expense 
teachers should have fewer classes 
otherd 
l 
Person com.pleting this form is 
Title is 
t 
.dy of Programs of Gifted Science Students Part Two 
Guidan~o Department !Form 
In this part information is sought on guidanr;e activities. 
ase answer as ·-rtany of these items as possible so that a complete 
.ture may be obtained. It is difficult to describe a guidHnco 
•gram in tho responses to an objective questionnaire. J:i'eol free to 
IIllent or to expand statements on another pago. 
The term 'gifted student 1 is not specifically defined as its 
ning varies betwosn schools. Wnen the lterm is used in this 
s tionmlire it will be assumed that it l)efers to your school r s 
inition or concept. 
General Organizational and Personnel Data 
GuidRnce Personnel 
. Pull Time Counselors: How many? 
Each counsels: (check applicable item3) 
Both boys and girls 
Either boys or girls) not both 
Homeroom groups 
Students of own classes 
Pu.pils with ono occupational objective 
1. Part til'l'J.e counselors: How many? 
Ef.ich counsels! (check applicable items) 
Both boys and girls Either boys or girJ.s 
Students of own classes Homeroom groups 
Pupils with one occupational objective 
Each part time counselor devotes _ hours per woek to guidE-:mce. 
is th0 average numpor of counselees assigned to a part time 
counselor • 
.. Do different conditions of employment apply to the counselor 
than to tho tuacher? Yes No 
Is thoro additional salary? If so how much? 
Are they freed from any teaching or bther school Dutie? 
If so, please explain: 
d. Who is assigned to counsel the gifted science student? 
(check one or more) 
-----
Guidance department head grade counselor 
Science Department head 
-----
club sponsor 
-;----
Present science teacher others: 
----- ---'---
Does his counselor counsel him for more than his senior 
yeor1· Yes No ___ ,For how many grades? ___ _ 
~. One typical counselor of gifted students, is perm n: 
J.V[an 
--Woman 
part time counselor 
---· full time counselor 
---
Training of this counselor (please fill in chart) 
Degree College Specialization 
Date 
Gra dusted 
Please list, first the number of courses taken, then the number 
taken in the past five years for this person in each of 
t~e following areas: 
Total Courses Recent Courses 
guidance and counseling 
study of gifted child 
education generally 
science subjects 
List occupational experiences of the past five years of cou:r.Qrl ,-,y. 
Job Title Number 1'1onths Part time/ i;_ii'-" 
Counselor has taught for years. 
Subjects taught include: (please list them) 
Hobbies of counselor related to sci~nce include: (please list) 
1. 
2. 
.!; 
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'3 ... .... 
Mem:ber~hip in pl?ofessional organi~~tions and honors received;. 
Please check each provision used in your school for continuity 
throughout high school in the guidance of gifted students: 
Having the same counselor for more than one year 
Maintaining anecdotal records on gifted students 
Having periodic counselor and teacher meetings to study 
progress of particular gifted students 
Holding meetings of guidance personnel to consider cases 
Using member of faculty to help guide gifted students 
j 
Other: 
If the counselor had an emotionally distw:-bed gifted science 
student what school and conm1unity agencies would be available? 
(Please list or explain) 
f~nse~ing Gifted Science Students.,. 
Time How many hours per year does ,the counselor spend v.rith 
each gifted science student? 
How many hours per year does he spend with typical studer±,c 
Interview The average length of an interview is minutes 
Usually it is structured by counselor? __ Counselee? (check om-
Interview, usually, is at request of counselor? __ counselee? 
Typically, what per cent of the total interview time is spent; 
on each of the following topics~ 
% Information about course selection 
---% College admissions, scholarships, vocations 
------' 
____ % Relations with others 
% Problems with science projects and activities 
------' % Personal out-of-school problems 
---· % How to study 
----' 
___ % Other 
17{. 
-- l.j. ..... 
Identification and Selection of Gifte& Science Students 
1. In what gra~are potentia~ly gifted students identified? 
---2. There are many means used to identify gifted science students. 
Please list on the following chart the tests you find most 
helpful in identifying gifted science students. Also list 
any minimum percentile score you may use for selection of 
gifted science students. 
a. Tests Name 
Intelligence 
Aptitude 
Achievement 
Interest 
Pe:-::sonality 
Seience Information: 
Qt)l.er (please name) 
Approximate 
Minimum Score 
b. Other ways regularly used in your school to identify 
gifted science students: (please check all applicable) 
---
---
---
---
---
J:l.1arks in all subjects 
Marks in science or/and mathematics alone 
Rating scales (could you send sample?) 
Teacher anecdotal records 
Extra Curricular act:Lvities related to science 
i 
i 
Factors in the home like size of library 
Depth and type of interests and hobbies 
Measures of work hab:Lts 
Teacher opinion based on daily work 
Local stanQards used to measure attitude and drive 
Other: 
Form completed by 
------------------------~ Title 
Ldy 01' ProgrAms of Gi;ftQ_ ~ H#,c~unco _ Students 
Sdio'.fi~o Dept'rtmont F'O:r:£! 
I 
Plouso nnswcr as r·wny or' those it~T'l.S as pos ,iblo so trwt D 
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>turo mny !_,o drawn of' f.lctivities, attitudes and policies regarding 
.ence teaching. It is realized thflt some of this is factual and some 
your opinion. 
Tho term 'gifted science studentt is not specificfllly defined 
its meaning varies between schools. When the term is used in this 
~stionnaire it will be assumed that it refers to your school rs 
'inition or concept. 
Organization and Department Operation 
Class time: 
---
minutes is the length of a class period. 
', minutes is the length of" a lab ora tory period • 
• Yes? No? (check one) Do you have a science laboratory 
included-rn-tho program? 
Science and Mathematics requ:Lr·ements for grflduation include(Please 
list) 
a Yes No Are most of your gifted science students in 
~nor classes or other special group? 
~ Yes No Is there homogeneous grouping for the least able 
-plipils? ! 
• Yes No Do you think that grouping of tho least able pupils 
--rD science VD uld bo desirable f.lSSl..:aning facilities available? 
.• Yt3S No Is there grouping of science students by post high 
--s2hool objective? 
'• 
'o 
hours per week are spent by a stu·dent of an honor group 
preparing his work outside of class in science. 
hours per week are spent by tho s.cmo ·parson on·ono;tho:v~­
subject, like English or History, in a non-honor section. 
hours per week are spent by an average student preparing 
for a non-honor scionco subject. 
Special Programs in science: 
Do you accelerate top students allowing them to biposs 
certain courses? Yes No 
Parts of one cours3 Yes No 
Please explain how you do this: 
) . 
' . 
' l, 
ch Yos No 
Yes No 
Yes No 
-2-
Has your sch.oollan advanced college 
placement progr~m? 
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Programs for en,ly admission? 
Other special p~ograms? Please explain; 
e. Please list commercial outlines, ~orkbooks or manuals that 
you have found helpful for advanced program~. 
% of git'ted ~cienee t~\udent.s spend ·their ~lil'Mtor vacatiGn 
in some form of scientifi~ pursuit. 
% e»f these st~Cl,ents atte:ad Sctfle foll'm t~t' su:rm.s~ $~h~ol. 
--· % •if these student~ Cle werk rel,ated te seic1\•G. 
Other 3ummer aetivitiea related to ~eiencc inelude:(ploaso listl 
A student learns about summer science opportunities from:(check) 
science teacli\er 
Guidance coun&elor 
reading ~ 
friends and relatives 
other: 
.djustments made in the teacher work load for those teaching 
gifted science classes include: (check all pertinent) 
:ii extra 
If so, 
ii S{), 
loss different subjects to prepare. Hov.J many less? 
less classes per week. How many less? 
no homeroom 
no required extra curricula duties 
more pay. Ho~ much more? $ 
other: 
laboratory work done by gifted students? Yes 
is it done during school time? Ye~ No 
is it teacher supervi~ed? Yes No 
No 
how is teacher paid for this extra work~lease explain: 
the.cli th6se community interests that help the soienca department 
fn some way in the course of a school year: 
Local industrie3 
Scientists of community 
~aaac explain how these groups help: 
Science department of 
college 
Other: 
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-3-
Classroom Activities 
(The following information is based upon consideration of all 
high school sciences? just subject ·· . ) 
• General 
a. The able students work on school science projects they choose: 
minutes per week in class time. 
minutes por week in school but non class time. 
minutes per Wt3Gk out ·Of school. 
b. Are both basic and a lvanced texts usued regularly by 
gifted students? Yes No 
Are gifted students expected to read more extensively than 
typical students in basic texts? Yes No 
Do gifted students use only college-level toxts? Yes No 
Extra activities for classroom 
a. Please list the number of hours per week a gifted science 
student interested in the following projects might spend on tho::Ll·; 
hours preparing and giving demonstrations. 
hours cleaning lab, managing stockroom etc. 
-----
hours as t0achors 1 aide (lab assistant, clerk etc.) 
hours other: 
b. Star the above activities you feel aro of most help to tho 
student. 
c. Consider particip.Jtion by able students from class vinwpoint. 
minutes pGr 1.vook are spGnt in class or lab on 
demonstrntions by students. 
% of the entire class demonstrates at least once a 
year. 
reports per year ere given by a .gifted student to 
the class. The value of such reports to the 
gifted is: 
inform clcss encourage independent work 
recognize student other 
gifted students a~e usod as coaches frequently? ___ seldom? 
Please list other w;ys in which the entire class benefits 
from the services and activities of gifted students: 
-------·---'------
Do you feel that tho gifted student gains enough by serving 
tho class to make such services a dosirDbla part of his 
scientific educt:ttion? Yes No 
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3. Library v.rork for gifted science students 
\ 
a. hours per month of regularly assigned work needs to be done 
in the library. 
b. (number) of different science books are used in our 
school library. 
c. We have (number) of science classrooms. Of these 
have:r0om libraries. 
d. Our classroon1 library has different books and periodicals. 
e. Students learn to use school library and write.acceptable reports 
in: 
English classes 
Science classes 
From Library 
Yes 
Yes 
Yes 
No 
No 
No 
--' 
in grade 
in grade 
f. Gifted students learn about supplementary reading: (check app11r:f 
Texts 
Teacher 
Assignment sheets 
By self 
g. How do you assign or suggest work to cover current scientific 
progress? Please explain. 
h. If you feel that library assignments are useful in stimulating 
and educating gifted science students, please explain how so: 
i. Check which of the following periodicals are in the school librar· 
Double check those most used by gifted science students. 
---
Bulletin of Atomic Scientists 
Natux•al History 
Nature Magazine 
---. 
_____ Popular Astronomy 
Science 
Audio Visual Aids 
a. Films 
___ Science Dieest 
____ Science News Letter 
Scientific American 
____ Scientific Monthly 
____ Sky and ~ele~~~pe 
l. Gifted science students see about how many films per year? __ _ 
2. Typical science students see about how many films per.year~ 
3. Compared to classwork hoH ef1'ective do you feel these films aJ 
for the gifted students more effective? less effective? 
for the typical student more effective? less effective? 
- 5 -
5 · ·Please check once any o:f the following film series you 
have seen. Double check those you use in your ~chool, 
Biology Films (E.B.F.) from Duke, North Carolina, 
Chemistry Course Films (E.B.F.) 
Physics· Films (E.B.F.) 
Physical Science Films (M.I.T.) 
Of those checked which o:f the following statements apply? 
film concepts too difficult for all but gifted. 
vocabulary too complicated for typical student. 
---
requires expert teacher for effective· use. 
could be used effectively by substitute teacher. 
more effectively and more quickly presents ideas 
and demonstrations compared with Tlivet teaching. 
other comment! 
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6. Please list some films you find outstanding with gifted studen~ 
b 1 . Field 
1. 
Trips 
How many field trips might a gifted science student 
experience through school sponsorship in a year? 
1, 
Average number of students per trip is 2. 
3, Transportation and admission costs are paid by: 
student club or organization· 
---
school other: 
---
parents t group 
4. How is the group selected? 
5. ~fuy do not the gifted students have more trips? 
----
Extra Curricular Activities :for Gifted Science Students 
Clubs Please list name, hours per week spent by gifted 
science students in school (free time) and out of school. 
Name 
\-. 
a. What limits are there on membership? 
Must have marks of approval of membership 
Must have had courses- other: 
T.imi t.An bv club Ri7.e 
-6-
b. Please check fa6tors which limit desirable club activity: 
Faculty ~is~nterested lack of faculty time 
Lack of Equipment lack of space for meeting 
Slight student interest lack of student time 
Other: 
178 
c. Why are some clubs more popular than others with the gifted 
student? 
d. Do you reel that these clubs are important in motivating, 
educating and training future scientists? Yes No 
If so why? 
e. What things might be done to make clubs mor~ valuable for 
the gifted students? 
f. Do you have a science seminar for gifted science students? 
Yes No 
---
Jontests and prize competitions - are these used to stimulate the 
science program at your school? Yes No 
a. Special sessions are held to coach students for these 
contests: 
during school time not at all 
after school as part of club program 
at initiative or individual teacher 
b~ Is review for regional exams done in class? after 
school? 
c. Regional ana-national competitions entered by your students 
include~ 
d. % of science students enter science fairs at your school. 
(number) usually continue on to regional science fairs. 
e. Check and Comment on the value you feel there is to such 
competitions in developing scientists at college level: 
Value Great Fair Little Comment 
[otivation 
cience skills 
ain factual info~·-----4~---+-------T----------------------------------
levelop attitudes i I 
1earn Sci. niethodi 1· [eet people ' . 
·in scholarships ! 
~ther: 
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3. Community activities List those thet offor specific help to 
scionco student ond toll what spocific aid is given(l1usoums, otc) 
Name Aid NBmo Aid 
t• Local Industries and Individuals utilized in science program 
a. ___ guest speakers arc hoard by gifted science students at school 
b. Are guest speakers in science valuable to tho education 
of the gifted science students? Yos No 
---
Co Do local hospitals, concerns and scientists offer part time 
jobs of educational nature to gifted students? Yes ___ No __ _ 
d. Do local science groups sponsor any school scionco activity? ___ 
La.boratory Equipment and Projects 
l. Is there enough equipment for all to work individually? Yos __ No_ 
If only certain groups take lab, how are they selected? 
2. Nome the Commercial Lab guides used by gifted science students~ 
J. Is there any choice of project in first year courses? Yes __ No ___ 
4. How may gifted science students do more lob work:(check any) 
elect moro difficult projects in basic courses. 
perform extra experiments in freo time in school. 
join clubs so as to have supervised help from teachero 
use lab facilities when available without teacher present. 
other: 
5. Tho purpose of lab work for gifted science students in practice: 
to develop skill in using equipment 
to develop means of planning solutions and testing thom ' 
to follow standard' experimontst 
other:· 
6, Tho laborotory instructor, in prnctice, spends time in preparing 
laboratory. 
hours per week are spent per lab period in prepnring. 
-- more hours are noodod in gifted st11donts arc included~ 
7. With tho growth of visual aids and tho emphasis on teacher 
demonstrations would you advocate lab periods as essentinl 
in tho secondary school~ training of gifted students? 
Form completed by --------~----------(Title) 
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INTELLIGENCE AND ACHIEVEMENT TESTS 
Otis .Quick-.Scoring Mental Ability Tests. World Book Company, New York, 
1953. 
California Test of Mental Maturity. California Test Bureau, Los 
Angeles, California, 1957. 
Henmon-Nelson Tests of Mental Ability. Houghton Mifflin Company, 
Boston, 1950. 
Pintner General Ability Tests: Verbal Series. World Book Company, 
New York, 1946. 
Kuhlmann-.Anderson Intelligence Tests. Stoelting Company, Chicago, 1952. 
Wechsler Intelligence Scale for Children. Psychological Corporation, 
New York, 1955. 
Iowa Tests of Educational Development. .Science Research Associates, 
Chicago, 1952. 
California Achievement Tests, California Test Bureau, Los Angeles, 
1957. 
Science Research Associates Achievement Series. Science Research 
Associates, Chicago, 1955. 
Essential High School Content Battery. World Book Company, New York, 
1952. 
Advanced Placement Examination in Biology. College Entrance Examina-
tion Board, Princeton, New Jersey, 1957. 
BIBLIOGRAPHY 
/ 
182 
BIBLIOGRAPHY 
1. Abraham, Willard, Common Sense About Gifted Children. Harper and 
Brothers, New York, 1958. 
2. Barbe, Walter B., nEvaluation of Special Classes for Gifted Chil-
dren, n Exceptional Children (November, 1955), 22:60-62. 
3. Bass, Chester V., !!physics Programs for the Gifted, n New York 
State Education (June, 1959), 46:644-655. 
4. Berman, William, non Ninth Grade Biology' II American Biology Teacher 
(March, 1959), 21:99. 
5. Bernard, S. J., "Comprehensive School Can Serve the. Superior 
Student,n High Points (June, 1959), 41:70-75. 
6. Bish, Charles E., nspecial Programs for the Academically Talented," 
California Teachers Association Journal (January, 1959), 55:14-15. 
7. Bloom, S. W., ''Science Provisions for the Rapid Learner--A Sym-
posium,n Science Teacher (March, 1953), 20:161-163. 
~. Bloom, Samuel W., nEarly Identification of Potential Scientists, n 
School Science and Mathematics (April, 1955), 55:287-295. 
9. Bond, Horace Mann, Search for Talent. Harvard University Press, 
Cambridge, 1959, 
10. Brandwein, Paul, The Gifted Student as Future Scientist. Harcourt, 
Brace and Company, New York, 1955. 
11. Braun, R. H., nThree Experiments in Staff Utilization at Urbana," 
National Association of Secondary School Principail!s Bulletin 
(January, 1959), 43:255-257. 
12. Brown, K. E., and P. G. Johnson, Education for the Talented in 
Mathematics and Science, Bulletin, 1952, Number 15. United States 
Office of Education, Washington, D. C. 
13. Chaunsey, Henry, nHow Tests Help Us Identify the Academically 
Talented, n National Education Association Journal (April, 1958), 
47:230-231. 
14. Cole, Charles G., Encouraging Scientific Talent. College Entrance 
Examination Board, Princeton, New Jersey, 1956. 
~!i .. a; 
183 
15. Conant, James B. (Chairman), Identification and Education of the 
Academically Talented Student in Secondary School. National Ed-
ucation Association, Washington, p. c., 1958. 
16. Cooley, William W., "Identifying Potential Scientists--A Multi-
variate Approach, 11 School Science and Mathematics (May, 1959), 
59:381-396. 
17. Cruickshank, William, Education of Exceptional Children. 
Prentice-Hall, Inc., Englewood Cliffs, New Jersey, 1958. 
18. Cullen, James H., "College Seminars for the High School Gifted, 11 
School Executive (November, 1958), 78:70-71. 
19. ·cutts, Norma E., and Nicholas Moseley, Teaching the Bright. and 
Gifted. Prentice-Hall, Inc., Englewood Cliffs, New Jersey, 1957. 
20. DeHaan, Robert F., and Robert J. Havighurst, Educating Gifted 
Children. University of Chicago Press; Chicago, 1957. 
21. Donovan, Bernard E., "Education of the Gifted in the Academic High 
School, 11 High Poin·ts (May, 1955), 37:28-35. 
22. Dressel, Paul L., and John M. Grabow, ''The Gifted Evaluate Their 
High School Experience, 11 Exceptional Children (May, 1958), 24: 
394-396. 
23. Featherson, Roy, "Honors Institute for Young Scientists," School 
Executive (April, 1959), 78:50-51. 
24. French, Jeseph L., _Educating the Gifted. Henry Holt and Company, 
New York, 1959. 
25. French, Joseph L., '''Significance of the Deviation I.Q. for Excep-
tional Children," Phi Delta Kappan (May, 1959), 40:325. 
26. Galton, Francis, English Men of Science. The Macmillan Company, 
New York, 187 5. 
27. Garrison, Ka:t;"l, The Psychology of Exceptional Children. The Ronald 
Press, New York, 1959. 
28. Gladieux, Rolland, "An Industry-Sponsored Program for Gifted High 
School Students, 11 Journal of Chemical Education (September, 1957), 
34:456. 
29. Goldberg, Miriam, "Recent Research on the Talented, 11 Teachers 
College Record (December, 1958), 60:150-164. 
184 
30. Goldstein, Phil;i.p, 11 Concerning I{inthYear Biology, 11 Science Teacher 
(December, 1958), 25:454-457. 
31. Gordon, Garford G., Prov&ding for Outstanding Science and Mathe-
matics Students.. Southern California Educational Monographs 
Number 16, University of Southern California Press, Los .Angeles, 
1955. 
32 .. Gowan, John C., 11Dynamics of the Underachievement of Gifted Stu-
dents,tt Exceptional Children (November, 1957), 24:98-101. 
33. Haubrich, Vernon F., tt.An Evening Science Semin13.r, tt Illinois _Educa-
tion (January, 1958), 46:168~169. 
34. Havighurst, Robert J. (Chairman), Education for the Gifted, Part 
II, Fi;Ety-seventh Yearbook, National Society for the Study of 
Education. University of Chicago Press, Chicago, 1958. 
35. Havighurst, Robert J., Eugene Stivers, and Robert F. DeHaan, 
Survey of Gifted Children, Supplementary Educational Monograph, 
Number 83 .. University of Chicago Press, Chicago, 1955. 
36, Johnson, Bertha, Study of Research Done on Gifted Children, 1952-
1957, Unpublished Master's Thesi-?. Boston University, School 
of Educati.on, Boston, 1957. 
37. Kidd, John W., ''Educating the Gifted, tt School Board Journal 
(August, 1959), 139:20. 
38. Klien, Milto.n M., ttWhat Honor Students Think, n High Points (March, 
1958)' 40:5-32. 
39, Longnecker, DonD., DorothyM. Herbert, andDorothyF. Kaunaugh, 
11An Experimental Summer High .School Program, tt Educational Re-
search Bulletin (May, 1959), 38:113-119. 
40 .. Lovelass, Harry D., 11How Have Summer Schools Been Used to Enrich 
the Educational Programs for the Academically Talented? 11 National 
Association of Secondary School Principals Bulletin (April, .1959), 
43:182-186. 
41. McClelland, David C •. , The Achievement Motive. Appleton-Century-
Crofts, Inc., New York, 1953. 
42. McClella-p.d, David C., et al., Talent and Society. D. Van Nostrand 
Company, Inc,, Princeton, New Jersey, 1958. 
185 
43. MacCurdy, Robert D., Characteristics of Superior Science Students 
and Some Factors That Were Found in Their Backgrounds, Unpub-
lished Doctoral Dissertation. Boston University, School of · 
Education, Bo.ston, 1954. 
44. Martinson, William D., :and Louis C. Stamatailos, ".An Attempt to 
Motivate Potentially Superior S.tudents, n School and Society 
(April, 1959), 89:173-174. . 
45. McNally; Wayne W., "Motivation.,--the Key to Guidmng the Gifted, 11 
School Executive (February, 1959), 78:_72-73 .. 
46. Meister, Morris, ''Science Teaching.in the Space Age, 11 School Exec-
utive (May, 1959), 78:68-71. 
47. Metzner, Jerome, "A CurriculUlli for Talented Students in Biology," 
Science Education (February, 1959), 43:41-45. 
48. Nason, Leslie J., Adademic Achievement of Gifted High School Stu-
dents. University of Southern California Press, Los Angeles, 
1958. 
49. National Education Association, Administration Procedures and 
School Practices for the Academically Talented Student. National 
Education Association; Washington, D. C., 1960. 
SO. National Education AsE;ociation, Science for the Academically 
Talented Student. National Eduaation Association, Washington, 
D. C., 1959. 
51. National Manpower Council, A Policy for Scientific and Professional 
Manpower. Columbia University Press, New York, 1953. 
52. Newland, T. Ernest, TIEssential Research Directions on the Gifted,n 
Exceptional Children (May, 1955), 21:291-296. 
53. Newland, T. E:rnest, ''Implications for Research in the Area of the 
Gifted, 11 Exceptional Children (January, 1959), 25:195-.198. 
54. New York City, Bureau of Curriculum Research, How New York City 
Provides for the Gifted. New York Board of Education, New York, 
1956. 
55. North Central Association, "New Research and Action Service Project: 
The Guidance and Motivation of Superior and Talented Secondary 
School Students~" North Central As.sociation Quarterly (April, 
1958), 32:286-288. 
186 
56. Passow, A. Harry, Planning for Talented Youth. Bureau of Publica-
tions, Teachers College, Columbia University, New York, ·1955. 
57. Passow, A. Harry, "Talented Youth Project: ,A Report of Research 
Underway,'' Educational Research Bulletin (September, 1957), 36: 
199-206. 
58. Passow, A. Harry, et al.~ "Adapting the Curriculum to the Needs, 
Capabilities and Talents of Individual Students, 11 Review of Edu-
cational Research (June, 1957), 27:277-286. 
59. Pa'Ssow, A. Harry, and Miriam L. Goldberg, "Study of Underachieving 
Gifted," Educational Leadership (November, 1958), 16:121-125. 
60. Portland Public Schools, Program for Students with Exceptional 
Endowment, Progress Report Number 11, mimeographed. Portland 
Public Schools, Portland, Oregon, 1954. 
61. Putnam, William S., 11Advanced Placement Program in Biology," 
American Biology Teacher (March, 1959), 21:85-90. 
62. Roberts, Helen Erskine, Current Trends in the Education of the 
Gifted. California State Department of Education, Sacramento, 
1954. 
63. Ross, S., and U. H. Devenberg, "Development of High Level Science 
Talent," Science Teacher (October, 1956), 23:279-281. 
64. Salisbury, Murl B., "Science Seminars for Talented Secondary School 
students," science Teacher (April, 1959), 26:150-154. 
65. Schaefer, Donald A., ''Advanced Science for Gifted Students,'' 
Science Teacher (September, 1958), 25:269-271. 
66. Schenberg, Samuel, "Encouraging Talented Youngsters in Science," 
High Points (May, 1959), 41:14-24. 
67. Shannon, Dan C., "What the Research Says About Acceleration," 
Phi Delta Kappan (November, 1957), 22.:70-72. 
68. Stalnaker, John M., "Early Identification of Talent and the National 
Merit Scholarship Program, 11 National Association of Secondary 
School Principals Bulletin (April, 1959), 43:302-304. 
69. Summers, Donald B., "College Level Chemistry for Gifted High School 
Students, 11 Science Teacher (September, 1957), 24:220-224. 
187 
70. Terman, L. M., "Discovery and Encouragement of Exceptional Talent, 11 
.American Psychologist (June,. 1954), 9:221-230. 
71. Terman, Lewis M., and Melita H. Oden, The Gifted Child Grows Up, 
Genetic Studies of Genius, Volume IV. Stanford University Press, 
Stanford, California, 1947. 
72. Thistlethwaite, Donald L., "Effects of Social Recognition upon 
Educational Motivation of Talented Youth," Journal of Educational 
Psychology (January, 1959), 50:111-116. 
73. Thistlethwaite, D. L., "Counseling High Attitude Students on Scholar-
ship Opportunities," Personnel and Guidance Journal (April, 1959), 
37:574~077. 
74. Traxler, Arthur E., Selection and Guidance of Gifted Students for 
National Survival. .American Council on Education, Washington, 
D. C., 1956. 
75. Tyler, Leona E., TIStudies on the Motivation and Identification of 
Gifted Pupils, 11 Review of Educational Research (October, 1957), 
27:39-49. 
76. Wedmeyer, C. A., "Gifted Achievers and Non-Achievers, 11 Journal of 
Higher Education (February, 1953), 24:25-30. 
77. Witty, Paul (Editor), The Gifted Child. D. C. Heath and Company, 
Boston, 1951. 
78. Witty, Paul, "Guidance of the Gifted," Personnel and Guidance 
Journal (November, 1954), 33:136-139. 
79. Witty, Paul, and S. W. Bloom, 11Conserving Ability in the Sciences, 11 
Exceptional Children (October, 1955), 22:10-16. 
80. Witty, Paul, and S. W. Bloom, "Science Provisions for the Gifted," 
Exceptional Children (March, 1954), 20:244-250. 
81. Wrights tone, J. Wayne, "The Caree'r High School, 11 Educational 
Leadership (January, 1956), 13:236-240. 
82. Yon, John F., and William Mcillwaine, "Rebuilding the Science 
Program--Advanced High School Chemistry,Tt Science Teacher (April, 
1959), 26:176-177. 
